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Now, a 4500-psi standard 
for valves? .......... 103 


Liquid rheostats: An old- 
timer struts to tackle the 
bigger jobs ......... 


Silent sound proves cure for 
many plant-maintenance 
headaches .......... 


How to field test your cen- 
trifugal pumps ....... 


Six tips on care of power- 


factor capacitors ..... 
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LINK-BELT coal-carrying conveyors prove 


sure route to dependable power 


Coal handling system at Utah Power 
and Light Co. can move 400 tph... 
has 100,000-ton storage capacity 


G ADSBY Station in Salt Lake City is one of the major 
power plants in the West that burns coal as an 
alternate fuel. Its two coal-burning boilers consume 
1700 tons a day under full load. And to make sure the 
boilers always have an adequate and ready supply of 
fuel, this 241,000-kilowatt plant utilizes an efficiently 
integrated Link-Belt coal handling system. 

Working with the Bechtel Corporation, consulting 
engineers, Link-Belt furnished the system to handle coal 
smoothly and at low per-ton cost—from railroad cars to 
crusher... to and from storage . . . to bunkers. 
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TWO 24-IN. WIDE BELT CONVEYORS, 
bunkers at Utah Power and Light Company's Gadsby 
Station, are part of network of conveyors totalling over 
1100 ft. in length. Motor-propelled belt conveyor trippers 
(shown) distribute coal evenly to bunkers. This $38-million 
power plant also burns natural gas and petroleum pitch. 


carrying coal over 


Whether your coal handling problems involve unload- 
ing, storing, weighing, reclaiming, elevating or feeding— 
Link-Belt’s vast experience and complete line of equip- 
ment can work for you. Get complete details from your 
nearest Link-Belt office. Or write for Book 2410, con- 
taining the latest layouts and equipment for power 
plants, large and small. ‘aa 


ae 


LINK: BELT 


COAL HANDLING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Bele Plants and Sales Offices in 
All Principal Cities. Export Office, New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South 
Africa, Springs. Representatives Throughout the World. 
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DE LAVAL 


dependability 





Machines that stay in service year in and 
year out are the most economical. Since 
1901, De Laval has supplied quality- 
designed pumps, compressors, and other 
vital equipment for industry. Each 

unit is designed for dependability and built 
by master craftsmen. As a result, the 

De Laval name plate is your assurance 

of reliability. Literature is available 


on all equipment shown on these pages. 





. Barrel type boiler feed pumps ; 
. Centrifugal compressors 

. Centrifugal pumps for many services 

. De Laval IMO pumps for fuel oil transfer 

. De Laval IMO pumps for fuel oil burner service 


Nannr &S NS 


. Multi-stage turbine generators 


Steam Turbine Company 
815 Nottingham Way, Trenton 2, New Jersey 


OL-405 
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, NEW CAPACITY for our ever-booming 
Smart soot-blower design is key to efficient boiler operation national power plant is detailed in 


Is now the time to adopt a 4500-psi standard for valves? we 


P ° ° P ° 8 ) %— 1057 ‘nade > ' ae 
Using economical insulation thickness pays handsome dividends Power's 1957 Modern Plant Survey. Here 
you can learn what's new in sizes, loca 


How to send energy by compressed air: Thermo refresher No. 14 tions, types of equipment for industrial, 


Does color really affect the temperature of a transformer?____ central-station and hydroelectric plants of 
today and tomorrow. As a continuing serv 
ice to the field, Power catalogs year-by- 
Here’s the latest thinking on modern waste-treatment methods_— year developments to bring power engi- 


gl 


High, low heads applied to pumped-storage hydroelectric units 


: neers abreast of today’s practices, 79. 
Nuclear notes: News briefs of the latest developments eers abrea oday’s practices, p 7 


Liquid rheostats: An old-timer struts to tackle the big jobs___ Next month... 
Data sheet: Thermal expansion of piping steel, 0 to 1400 F____ 
Nuclear steam generators must be de- 


signed on the well-known principles of 


heat transfer with an eye to the special 
PLANT OPERATION AND MAINTENANCE problems of radioactive fuels. When 
gas coolants are used we must wrestle 
Silent sound proves smart approach to tomorrow’s maintenance with a few extra factors. All the dope 


Aluminum jacketing is the modern way to protect insulation___ is in upcoming 4-pager. 
Check these methods of field-testing your centrifugal pumps Short-circuit current potential in your 


Motor shaft currents: Hidden cause of sleeve-bearing troubles__ electrical distribution system may be 
. greater than your protective equipment 

Q&A's to help solve your cooling-water treatment problems —* ee 
5 i . can handle. If so, you’re sitting on a 
Plant electrical fact file: Six tips on pf capacitor care time bomb. January article gives clari- 


Practical ideas__.. 152 How-to: improve your piping fying review of conventional method 
Plant problems om 158 = Basics: Parallel ac circuits of short-circuit calculations, plus a 


simplified method that’s applicable to 
Arguments Marmaduke Surfaceblow__ aT eRt 
most distribution systems. 


... and future months 
READER SERVICE SECTION 


Demineralizing a water - treatment 
technique that’s buzzing with activity 


This month’s service index_ 174 Plant equipment news ; * 
will be theme of a “latest trends” re- 


Reports from the field 176 New free literature 
Technical briefs __._______ 178 George Edwards 


port. Coming in February. 

Nondestructive testing is subject of 
Power’s next special report—a 24-p 
package that wraps up all the latest 
developments in this fast-moving field. 


Print order this issue: 49,817 Watch for it in the March issue. 
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Crane’s skilled shopmen bend 17%" O.D. pipe with 
3%" wall. Pipe bend is for steam service—1970 lbs. at 
1050 deg. F. 


We rT 


Pipe bend fabricated by Crane is being pickled as part 
. cleaning procedure. Pipe is chrome-moly alloy— 
539” wall thickness; 13.578” O.D. Unit weighs 9050 lbs. 


Experienced Crane welders have welded the soadh (see 
photo 1) to header. Pipe is 24% chrome, 1% moly, 
alloy steel. Unit shown weighed 15,000 lbs. 


Pipe shown at left also was shot-blasted. Combining 
pickling and shot-blasting assures maximum interior 
cleanliness. 


Let CRANE fabricate your heavy-wall pipe 


Do your high pressure-high temperature piping specifi- 
cations call for bending and fabricating pipe of greater 
wall thicknesses than the maximums shown in Schedule 
160 thicknesses? 

Crane shops for years have been processing heavy- 
wall pipe ranging in thicknesses up to 3.750"; in O.D. 
pipe sizes from 11.690” to 21.000”! 

Crane facilities include bending, welding, upsetting, 
machining, full furnace stress-relieving or heat treating, 


CRANE 


radiographic inspection, and thorough interior cleaning. 


All Crane facilities are housed under one roof for 
fastest service—and controlled and operated under one 
responsibility. Thus, you are assured of traditional 
Crane quality in materials, engineering supervision, 
and skilled shopmanship—that effect important econ- 
omies in erection, operation, and maintenance for 
years to come. 


For prompt consultation write to address below. 


FABRICATED PIPING 


VALVES © FITTINGS © PIPE © KITCHENS © PLUMBING ¢ HEATING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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<4—This could be 
your business card 


... tomorrow 


Two young engineers with a bent toward technical journalism, plus 
a strong spark of creative ability, will soon join Power's expanding 
editorial staff. As this issue goes to press, the positions are still open. 
The men sought should have been schooled in either electrical or me- 
chanical engineering and spent several years in either the design or 


application phases of power-service engineering. 


As Power editors they will serve as idea fonts for themes of future 
articles and special reports. They may well be the first to break technical 
ground by spotting new and better methods. And they will report these 
findings through the pages of Power—firsthand or by getting the best 
qualified engineer-author to do so. This won’t be accomplished by sitting 
back in their chairs, blue pencils in hand, waiting for manuscripts to 
arrive at their desks. 


Travel, not necessity, plays a significant part in every editor’s 
operations. About 15% of his time is spent tracking down article leads, 
attending and taking active part in engineering society meetings, visit- 
ing readers at their plants. Travel is the only practical way to keep 
abreast of current technical problems, to learn who is solving them 
and how they are going about it. So, wherever engineers meet to swap 


notes or discuss new techniques, you'll find a Power editor. 


Publishing experience shows that clear hard-hitting writing can be 
taught, as evidenced by the fact that most Power editors acquired their 
writing skill on the job. However, many of them displayed an earlier 
interest in writing as school-paper staffers or as engineer-authors. The 
new men selected will have ample opportunity to learn how a top edi- 
torial staff gathers engineering info, organizes it for maximum useful- 
ness, presents it in a clear easy-to-grasp style. They’l! work closely with 


PowER’s seasoned editors to obtain this journalistic know-how. 


Interested? If the above summary appeals to you, not merely as a job 
but as a way of life; if you have the necessary engineering savvy plus 


journalistic leanings, send your resumé now to L N Rowley, Editor. 





MOST EFFICIENT 
HEAT RATES 
IN THE POWER INDUSTRY 


= 


~~ ae 


TANNERS CREEK 9106 Btu/kwhr 


Indiana & Michigon Electric Co. on the American Gas and Electric System 
Three B&W Pressure-Fired Radiant Reheat Boilers 


MUSKINGUM RIVER 9176 Btu/kwhr 


Ohio Power Co. on the American Gas and Electric System 
Two B&W Pressure-Fired Open-Poss Reheat Boilers 


KANAWHA RIVER 9115 Btu/kwhr 
Appalachian Electric Power Co. on the American Gas and Electric System 
Two B&W Pressure-Fired Radiant Reheat Boilers 





Be 


CLIFTY CREEK 9200 Btu/kwhr 
Indiana-Kentucky Electric Corporation} 
Six B&W Pressure-Fired Open-Pass Reheat Boilers 


JOHN SEVIER 9221 Btu/kwhr 
Tennessee Valley Authority 


a= ' —< 


KYGER CREEK 9176 Btu/kwhr 
Ohio Valley Electric Corporation t 
Five B&W Pressure-Fired Open-Pass Reheat Boilers 





en 


ST. CLAIR 9200 Btu/kwhr 
Detroit Edison Co. 
Four B&W Radiant Reheat Boilers 


RIVER ROUGE 9210 Btu/kwhr 
Detroit Edison Co. 
One B&W Radiant Reheat Boiler 


Pane Te 

SHAWVILLE 9241 Btu /kwhr 
Pennsylvania Electric Co. 

Two B&W Radiant Reheat Boilers 


BAY SHORE 9282 Btu/kwhr 
Toledo Edison Company 
One B&W Radiant Reheat Boiler 


- BaW Engineering Developments Pay Off 
in Power Plant Efficiency 
Nine Out of Nation’s Top Ten Have BaW Boilers 


Here are the ten most efficient power plants in 
the United States in 1956 as reported by the Fed- 
eral Power Commission. Their achievement re- 
flects the signal success of the power industry in 
keeping electricity America’s best bargain despite 
rising fuel and other costs. 


A major investment in engineering research and 
development has made possible these great strides 
in power plant efliciency. Six years ago only two 
plants operated under 10,000 Btu per net kwhr. 
In 1956 there were no less than 47. In addition a 
great many new units incorporated in older plants 
are now operating at these high efficiencies. It is 
significant that nine out of the nation’s top ten 


t Ohio Valley Electric Corporation and its subsidiary, 
Indiana-Kentucky Electric Corporation, sponsored by these companies: 
Appalachian Electric Power Company* ¢ The Cincinnati Gas & Electric Company 
Columbus and Southern Ohio Electric Company « The Dayton Power and Light 
Indiana & Michigan Electric Company* « Kentucky Utilities Com- 
Louisville Gas and Electric Company * Monongahela Power Company** 
Ohio Edison Company ¢ Ohio Power Company* ¢ Pennsylvania Power Com- 
The Edison Southern Indiana Gas and 
Electric Company * The Toledo Edison Company *¢ West Penn Power Company** 


Company °* 
: 
any ¢« 


pany*** e Potomac Company** ° 


* Subsidiary of American Gas and Electric Co. ** Subsidiary of The West Penn 
Electric Co, *** Subsidiary of Ohio Edison Co, 


plants in terms of efficiency are equipped with 
B&W boilers. : 


B&W’s role in this vital industry has been a cru- 
cial one, covering nearly a century of boiler en- 
gineering, design and fabrication. Today, millions 
of dollars are being invested in major B&W en- 
gineering developments—such as the Universal 
Pressure Boiler, utilization of low grade fuels, basic 
metallurgical research for high temperatures, and 
nuclear energy—all to help America’s utilities 
continue to supply abundant, economical, reliable 
electricity. The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, New York 
17, N. ¥. 


G-877-CS 


BABCOCK 
4 WILCOX 


BOILER 
DIVISION 
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evecTRic POWER 


ANOTHER 





and | CONTROL TERMINAL 
-— BACILITIES i 


moved). Switch near other end limits 
lance return travel. 


Simple, convenient, rugged .. . the electric power and 
control center of the new Series 300 IK contributes 
substantially to the dependable, trouble-free opera- 
tion of this blower. Terminal facilities and the control 
assembly are concentrated in a cast aluminum box at 
the drive end. No internal field wiring is required; the 
blower is completely wired at the factory. The control 
is linked directly to lance travel and is governed by 
two durable snap switches ... actuated by a cam on 


the lance carriage. 


Additional important features of the new Series 300 
IK are listed in the panel below. Check them and you 
will understand why this blower is establishing a new 
standard of efficiency, economy and dependability in 
cleaning those heating surfaces that require a long 


retracting blower. For further information about the Contrel for air operation is also simple 
' 


: FF 
new Series 300 IK, ask the nearest Diamond office or solid, wena eed be 
write directly to Lancaster for Bulletin 2111U. F 








Other Advantages of Series 300 IK Blowers 


Backbone and Protective Cover @ Positive Mechanically Operated Valve 


Front End Single-Motor Drive @ Single Point Outboard Suspension 


Nozzle-Sweep-Every-Inch Cleaning Pattern 
@ Oversize Lance (Step-Tapered for Extra 
Improved "Type A’’ Nozzle Long Travel) 


Rentires Saar Saeagy ve @ Auxiliary Carriages for Extra Long Travel 


Poppet Valve with Adjustable Pressure 
Control @ Designed for Quick, Easy Servicing 


No other Blower gives you ALL THESE ADVANTAGES 











DIAMOND POWER 
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IMPORTANT FEATURE 





of the new series 300 IK 


LONG RETRACTING BLOWER 














4 Electrical Conduit Connections. (These 


are the only field connections required) 


Motor and Control Electrical Terminal Facilities centered 
in weather-resistant enclosure at drive end for improved 
accessibility and protection. (cover removed) 


New Series 300 IK Long Retracting Blower. 


Cmte 
a 


_—— 


"You Clean Boilers Better and at lower Cost 


with Diamond Blowers” 


SPECIALTY CORP. (LANCASTER, 


Diamond Specialty Limited ¢ 


POWER * DECEMBER 1957 





equipment was selected 


Three Elliott hydraulic turbine-driven generators—one 8750 kva, 


and two 5000 kva—are serving the High Falls Hydro Station of 
the New York State Electric and Gas system. 





The two Elliott 350-hp, 300-rpm vertical 
induction motors, seen above, drive the 


circulating pumps handling lake water 
at the Milliken Station. 


scone ss 





SRR 
Be: m0 _ - 





Three Elliott 2000-hp, two-pole “‘super- 
quiet”’ induction motors, left, are driving 
the Milliken Station boiler-feed pumps. 


» 
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Elliott Motors, Motor-Generators, Deaerating Heaters, Condensers 
and Twin Strainers have been used in various stations of 


New York State Electric & Gas System for many years. 
Now, Elliott equipment is serving the Milliken Station 


Back in 1852, eight men subscribed $75,000 as initial Selecting dependable steam and electrical equipment 
capital to incorporate a gas light company in Ithaca, for an expanding organization of this type ts vitally 
New York. Today, as the New York State Electric & important. In this case, Elliott products previously in- 
Gas Corporation, this aggressive company has more stalled in the company’s various stations had already 
than 15,000 stockholders and a capital investment of proven their dependability. Once again Elliott equip- 
over $330,000.000. Before the new Milliken Station was ment was selected. The same thing has happened all 
added last year, there were already five principal steam over the country again and again, consistent, trouble- 
electric generating stations and 13 hydro-stations and free performance has led to repeat orders, For descriptive 
the company was serving 35 per cent of the New York literature, call your nearest Elhott District Ofhice ot 
State area. write Elhott Company, Jeannette, Pa. 


ELLIOTT Company Fic 


Steam Turbines ® Motors ® Generators ® Deareating Heaters® Ejectors® Condensers® Centrifugal Compressors® Turbochargers® Tube Cleaners® Strainers 


Q7-3 


An Elliott 210,000-Ib-per-hr deaerat- An Elliott 27,000-sq ft divided water-box Installed in the suction line to a gasoline- 
ing heater in the Greenridge Station, surface condenser, seen above, serves engine-driven fire pump at Milliken is 
which has a vertical heater mounted the No. 7 turbine in the Goudey Station. this Elliott 8-in. twin strainer. 

on top of a horizontal storage tank. 
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How Bailey helps you get a new 


“on-the-line”’ 
can be marred if steam plant meters and controls 
don’t work smoothly, efficiently. You are a lot surer 
of a fast, safe start and depe sndable operation for a 
long time when you specify Bailey Meters and Con- 


The thrill of putting a new station 


trols. They are keys to peak efficiency and low 
operating costs. 


Bailey is the choice of virtually all the most effi- 
cient plants on the Federal Power Commission’s 
heat rate report. Here’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the 


12 


right combination of equipment to fit your needs. 
Baile »y manufactures a complete line of standard, 
compatible pneumatic and electric metering 
and control equipment that has proved itself. 
Thousands of successful installations involving 
problems in measurement, combustion, and auto- 
matic control are your assurance of the best 
possible system. 


2. Experience 


Bailey Engineers have been making steam plants 
work more efficiently for more eae forty years. 
Veteran engineer and young engineer alike, the men 
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The Bridgeport Station of lowa Southern Utilities Company 
gets greater safety and smooth, efficient operation through 
the use of Bailey Meters and Controls. 


station off to a fast, safe start 


who represent Bailey, are storehouses of knowledge 3. Sales and Service Convenient to You 


on measurement and control. They are up-to-the- There’s a Bailey District Office or Resident Engineer 


minute on the latest developments that can be close to you. Check your phone book for expert engi- 


applied to your problem. neering counsel on your steam plant control problems. 


Al31-2 
BAILEY Instruments and controls for power and process 
LY) 
ost 


AIRS BAILEY METER COMPANY 


1036 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 
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New—Copes-Vulcan Variable-Orifice 


assures precise 
control 


Flanges at each end simplify 
installation and internal inspection 


Body is steel as required for 
pressure and temperature 
conditions 


Only one moving part—the ball 
held in position by Inconel springs 
which are protected by guides 


Only one outside connection — 
that for cooling water — is 
required 
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Desuperheater 
temperature 


Here is a unique desuperheating approach for 
close control of reduced steam temperatures, 
regardless of load variations. Using a weighted 
steel ball for controlling the orifice opening, 
this new Copes-Vulcan Variable-Orifice 
Desuperheater speeds the intimate mixing of 
cooling water and steam. Vaporization is so 
complete that reduced steam temperature can 
be held constant only 20 feet downstream from 
the desuperheater outlet — even over a 50-to-1 
load range. 


Advance design means: 


¢ No long run of piping needed 
to mix fluids 


° No excess water to be removed 
from the steam 


* No atomizing steam required 
¢ No spray nozzle or glands 


Incoming steam lifts the ball an amount deter- 
mined by the weight of the ball and the amount 
of steam flow. This assures a constant pressure 
drop of approximately 3 psig at all rates of 
flow, making possible precise control over 
extreme load ranges. Cooling water is con- 
trolled by a Copes-Vulcan valve responsive to 
the temperature controller. 

The Variable-Orifice Desuperheater is one 
of a complete line — each type engineered to 
meet particular operating conditions. Copes- 
Vulcan designs each station to meet your 
individual requirements. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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C-V NEWS NOTES 


On order for a 5000-psig 
boiler in an Eastern utility 
station, this Vulcan Selec- 
tive-Sequence Model 
SSC-120 control panel can 
preset four different or 
identical sequences of up 
to 120 soot blowers. 60- 
station Model SSC-60 con- 
trol also available. 


New bulletin on Variable- 
Orifice Desuperheater 
gives complete description 
with specifications. Sche- 
matic drawings in color 
show typical installation 
and explain operating 
principle. For details, write 
for Bulletin 1037, 








DESUPERNEATER 











| Manufacturers and 


KALAMAZOO, MICHIGAN TEL. Flreside 3-258 


September 30, 1957 


Mr. O, A, Soderberg 
District Manager 
Combustion Engineering, Inc. 
1537 Book Building 

Detroit 26, Michigan 


Dear Al: 


Nineteen months ago we placed boiler No. 9 in service. Since No. Visa 
C-E boiler, we thought you might be interested in the following information. 


The paper industry is highly competitive and a difference of a fraction of a 
cent per pound of paper often means the difference between selling and not 
selling a customer. When it is considered that 11% of the manufacturing 
cost of our paper is power cost, it can be seen that any reduction in power 
cost has a real influence on the cost of the paper produced, 


The installation of No. 9 boiler has contributed to reducing power costs in 
several ways. 


(a) INCREASED EFFICIENCY 





Boiler No, 9 replaced three existing boilers having an average efficiency 
of 78% with one boiler having an efficiency of 87.2%. 


REDUCTION IN FUEL COST 





The three boilers replaced required coal having an ash fusion tempera- 
ture above 2500 degrees F., whereas in No. 9 furnace we have burned, 
with no difficulty, coal having an ash fusion of 2100 degrees F. The 
ability of the boiler to use such coals opens up sources of coal supply 
hitherto unsuitable for our use, but which are now economically at- 
tractive. 


LOW MAINTENANCE AND HIGH AVAILABILITY 





Maintenance costs to date have been very low. The boiler has been in 
operation nineteen months and the only outage for repairs occurred 


DEVON, PENNSYLVANIA 


KALAMAZOO, MICHIGAN, ..oclaATED COMPANIES of the KALAMAZOO VEGETABLE PARCHMENT COMPANY 


THE KVP COMPANY LIMITED, Espanola, Ontario 


HOUSTON. FES2* APPLEFORD PAPER PRODUCTS LIMITED, Hamilton, Ontario and Montreal. Quebec 


Plants at STURGIS, MICHIGAN 
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Mr. O. A. Soderberg -2- September 30, 1957 
Combustion Engineering, Inc. 


shortly after the unit was put in operation, when soot blower misalign- 
ment caused cutting of several tubes, Fortunately, this occurred at 
the end of the week when the boiler was taken off the line for a 
scheduled outage and our own maintenance crew made temporary re- 
pairs by seal welding the cuts. Shortly after, Combustion, at their own 
expense, replaced sections in six damaged tubes during a scheduled 
Sunday outage. This work required about eight hours and no production 
time was lost. 


Each of the two pulverizers has handled over 50,000 tons of coal with- 
out maintenance other than minor adjustments. 


LIBERAL BOILER DESIGN 





The ability of the boiler to handle sudden increases in load was demon- 
strated when it was called upon to pick up the load of one of the other 
boilers which was tripped off the line due to mechanical equipment 
failure. At that time No. 9 boiler output increased from 175,000 lbs. 
per hour to 230,000 lbs. per hour without difficulty and without inter- 
ruption to manufacturing production. This load was 30% above the 
maximum continuous rating for which the boiler was designed. It may 
be of further interest to you to know that the liberal design of the boiler 
permits it to carry a load in excess of the above, the limiting factor 
being the capacity of the feed water valve. 


As you may gather from the above, we are greatly pleased with this installation, 


Sincerely yours 
THE KVP COMPANY 


aa oY 


Edward A, Wade 
Project Engineer 





COMBUSTION ENGINEERING, INC., Combustion Engineering Building, 200 Madison Avenue, New York, N. Y. 


C-134 
Ali Types of Steam Generating, Fuel Burning and Related Equipment; Nuclear Reactors; Paper Mill Equipment; Pulverizers; Flash Drying Equipment; Pressure Vessels; Soil Pipe 
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YARWAY UNIT TANDEM BLOW- 
OFF VALVE, combining Hard-Seat 
plowing Valve and Séatless sealing 
Valve in a common forged steel 
body. For pressures up to 1500 psi; 
hard-seat—hard-seat combination 
to 2500 psi. Welding connections 
shown. Flanged ends also 
available. 


YAR WAY 
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rugged blow-down service 
YARWAY UNIT TANDEM BLOW-OFF VALVES 


When boiler pressures are high you may not and abrasion caused by precipitated solids. 
‘“*blow-down”’ very often, but, man, when 
you do, you’re glad those blow-off valves 
are rugged YARWAY Unit Tandems! 


YARWAY Blow-Off Valves also are relied 
upon to keep boiler level within desir- 
able limits during quick starts of high 

More than 80°; of high pressure boiler plants pressure boilers. 
are equipped with YARWAY Blow-Off Valves, 


’ Specify YARWAys—to protect your boilers. 
and there’s ample reason. s 


Write for Bulletin B-434. 

YARWAYs are strong, heavy-duty valves 
giving the important extra dependability YARNALL-WARING COMPANY 
needed for the severe combination of high 100 Mermaid Ave., Philadelphia 18, Pa. 
pressures (hence high velocities), acid cleaning, BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Unit Tandem ‘ Yarway Unit Tandem 

Valve sectioned through Valve sectioned 

hard-seat blowing valve. through seatless seal- 

Open position. ing valve. Open 
position. 


Twining 
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blow-off valves 
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NEW! 


18 TO 92 HORSEPOWER 


FORCED-DRAFT 


NEW 606,000 TO 3,060,000 BTUH 
CAPACITIES: Forced-draft package 
teams low pressure Kewanee Scottie 
Jr. Boiler with lIron-Fireman Micro- 
Mist Oil Burner. Exclusive burner 
principle completely atomizes and 
carburets No. 5 or lighter fuel oil be- 
fore combustion. 


KEWANEE-IRON FIREMAN 


Now...8 popular sizes are available in both high pressure and low pressure models. 


Forced-draft firing keeps combustion air supply constant, regardless of location or atmospheric 
conditions. Vent pipe only is needed—eliminating added cost and unsightliness of a stack. 


Fuel flexibility is offered by proved burners built on exclusive principles to completely carburet 
either light or heavy oils. Gas and gas-oil combination units are also available. 


Kewanee factory-assemb/es the entire unit before shipping. Boiler is fitted with burner and controls at 
factory. Fire-tested if desired. Package is shipped complete—or if job conditions require, the 
burner may be field mounted at a later date. 


The coupon at right brings complete information. Mail it today to your nearby Kewanee Man, or to: 
AMERICAN-STANDARD, KEWANEE BOILER DIVISION, 101 Franklin Street, Kewanee, Illinois. 
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GAS-OIL COMBINATION FIRING in the new 
la@-WYA- 1a -1 bol mela Mad a -laal- Ca ol-Coi.¢-Col-B-1-lal-1_ Sl -B el gers 
vided by the Iron Fireman Model C-240-GO 
Combination Gas-Oil Burner, with simple 
WE-UNA-Motolahdge) mio] mmhael-1 Mmoial-lalel-loh4-1a 


PACKAGE UNITS 


NEW 18 TO 92 HP CAPACITIES: 
Forced-draft package combines 
all-welded high pressure Kewanee 
Scottie Jr. Boiler with matching 
lron-Fireman C-240 high pressure 
Oil Burner—with exclusive Whirl- 
Blast combustion—for No. 2 oil or 
lighter. Provides 125-150 swp...high 
temperature water above 250° F. 








American-Standard 
KEWANEE BOILER DIVISION 
101 Franklin Street » Kewanee, Illinois 


Please supply literature on the following Kewanee-lron Fireman Forced-Draft Package Units 


a low pressure [| new 18 to 92 h.p. units only 
[| high pressure [] all capacities 


Name___ 


Firm 


Street 
City. 


OTHER LARGER KEWANEE-IRON 
FIREMAN FORCED-DRAFT BOILER- 
BURNER UNITS range up to 651 hp for 
alte lam ola -1-1-10 14-4 I Lo l~ © @] Ol —) 40 lal fol g 
low pressure. For No. 6 or lighter fuel 
fo} Pamer-t-me- tale Mmet-t-liell Mlololaalolial-tdlolaMmélalale i 


KEWANEE BOILER DIVISION 
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nseateniaiaaie BITUMEN MICAPAL INSULATION better 
BONDED MICA withstands high voltages and 

t , variable stresses caused by dif- 

ferential thermal expansion and 
contraction in large generator 
stator windings. Micapal is used 
on this 183,824-kva_ generator 
installed at Pacific Gas and 
Electric’s Morro Bay Station. 





DIELECTRIC STRENGTH-VOLTS PER MIL CREST 





SIGNIFICANT IMPROVEMENT is noted in voltage endurance obtained for 
any duration of voltage application on Micapal compared to presently 
accepted generator insulating material. This improved voltage endur- 
ance increases long-term turbine-generator availability. 


How General Electric Micapal 


Bn 
) 


SAS 


SA RI 


Apa ecu 


INSULATION TESTS such as pictured here are used to com- of various types of insulation first develop corona streamers, 
pare the dielectric breakdown of different insulations. then finally fail, enabling engineers to measure the insula- 
Forced to carry voltages far above their rating, test bars tion’s actual voltage endurance. 








stash 


insulation extends generator life 


IMPROVED INSULATION BETTER WITHSTANDS HIGH VOLTAGES, VARIABLE STRESSES 


Now, after extensive research and four years of 
operating experience, General Electric announces the 
extended application of Micapal insulation for high- 
voltage stator windings. A major advance in providing 
still longer, more reliable operation, this mica-based 
insulation offers these distinct advantages: 


Greater Tensile Strength. Micapal incorporates mica 
mat and some mica flake bonded with a duplex ther 
mosetting resin. Mica mat is finely divided, reconsti- 
tuted mica formed into sheets. The thermosetting 
binder, combined with uniform mica structure, makes 
Micapal much tougher at operating temperatures 
than earlier insulations. 

Greater Dimensional Stability. Micapal is molded to 
the precise shape of generator armature bars. Because 
of thermosetting qualities, the insulation won’t flow 
or lose shape. It possesses great mechanical strength 
over the full range of operating temperatures. 


Improved Thermal Conductivity. Micapal removes 
heat from electrical conductors more easily. The re- 
sult is that for a given current and same insulation 
thickness, the armature bar runs cooler. 


Improved Dielectric Breakdown Strength. The voltage 
endurance characteristics shown on the chart, above, 
illustrate how Micapal insulation withstands a much 
higher voltage than other mica insulation for any 
given period of time. The impulse puncture structure 
of Micapal has been shown by laboratory tests to be 
higher by an even greater factor. 


Improved Micapal insulation is just another 
example of General Electric steam turbine-generator 
progress in meeting tomorrow’s power demands. For 
more information on new generator developments, 
write Large Steam Turbine-Generator Department, 
General Electric Company, Schenectady 5, New York. 


254-41 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





“Buffalo” Double Width Induced Draft Fans 
operate efficiently at dampered ratings. Built to 
withstand abrasive service when necessary. Air- 
foil, backward curved and radial wheels available. 


AIRFOIL FANS MEET EXACTING 


Pacing the airfoil’s rise to popularity for 
mechanical draft service, the “Buffalo” Airfoil 
offers many unique design and construction 


@ A completely streamlined inlet and matching @ Extra-wide airfoil blades with tips to full channel 
wheel flange for completely smooth half-circle width — for extra-deep “bite”. 
entry — no flat spots. 


THE COMPLETE “BUFFALO” AIRFOIL SERIES 
TO MATCH ALL SPECIFIC OPERATING CONDITIONS 


All wheels variable as to width for exact 
match of pressure-volume requirements 
TYPE “CLM”, one with no sacrifice in efficiency. If you are 


TYPE ‘“‘BA’’, the TYPE “'CA’’, for TYPE ‘‘AA’’, for of 3 semi-airfoil 


basic wheel design onditions of higher lower pressures and wheels approaching interested in the finest draft service, write 
for mechanical draft pressure and lower higher capacities performance of 


applications. capacity. full airfoil wheels today for Bulletin FD106. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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DOUBLE WIDTH “BUFFALO” FORCED DRAFT FAN pro- 
viding ec ical, dependable draft at a large northern 
utility station. 





MECHANICAL DRAFT REQUIREMENTS 


features found in no other fan. By combining 
modern fan engineering with traditional “Q” features: 
Factor* construction, “Buffalo” has given the 


industry an airfoil fan offering these important 


@ Strength and rigidity in the wheel — massive 
smoothly curved hub — heavy plate formed 
flanges welded to blades. 


@ “Buffalo” divergent outlet reduces outlet turbu- 
lence common to fans without such an outlet — 
provides smooth conversion from velocity to 
Static pressure. 


*The "“Q” Factor —the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING FORCED DRAFT COOLING HEATING 


POWER * DECEMBER 1957 


PRESSURE BLOWING 
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Enlarged drawing of Thermalastic insulation tape. High coil voltage 
can't get through the fish scale barrier of large mica splittings. The 
patented elastic impregnant expands and contracts with the coil to 


prevent tape separation; that's the big difference between Therma- 


lastic insulation and other types. 








Here’s why Thermalastic insulation 
ends major cause of 
generator and motor failure 


LARGE mica splittings have long been recognized 
as the most reliable coil insulation material, but 
for years it seemed impossible to find the RIGHT 
impregnant for the insulation tape. 


Some were too brittle and others too plastic at high 
coil temperatures; none could withstand repeated 
expansion and contraction of the coil . . . and sooner 
or later, tape separation caused failures. 

In 1949, Westinghouse 
research scientists made Thermalastic® insulation a 
reality by discovering the ‘‘miracle resins’? which 


Then the great discovery 


cure to a tough resilient solid. Large mica splittings, 
overlapped like fish scales, are locked in this elastic 
bond which “breathes” . . . expands and contracts 
with the coil. It doesn’t harden or soften with re- 
peated heating by the coil. It doesn’t deteriorate 
with age. 

New color movie and bulletin show how and why 
Thermalastic insulation has extended the lifeof more 
than 40 million kva of generators and large motors. 
Contact your Westinghouse representative or write 
to Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-15004 


you CAN BE SURE... 1F ITS 


Westinghouse 


Atmospheric 
Water 
Weak acids 
Alkalis 
Oils, Solvents 


Withstands attacks 


which weaken and finally destroy other in- 
sulations. The Thermalastic insulation bond 
is void-free, has great density, and it's 
chemically inert. The physical strength of 
the resilient insulation wall is far greater 


than that of ordinary insulations. 
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Doesn’t soften or embrittle 

The patented resins in Thermalastic insula- 
tion are thermosetting . . . heat changes 
them from a liquid to a permanently elastic 
solid which doesn’t soften or embrittle 
after repeated heating. And it doesn't 
deteriorate while in storage or in use. 


Not stressed 

The insulated coil is heated to operating 
temperature, and while it’s expanded, the 
resins cure to an ELASTIC solid. That’s why 
Thermalastic insulation is relaxed when the 
coil expands, compressed when it contracts. 
It flexes when the coil is overloaded. 





( Advertisement ) 


They wouldn't 


have believed it 


Recent Steps in Stoker Development Would 
Astonish Pioneers of 60 Years Ago. 


® Before the turn of the century when 
Detroit Stoker Company was founded, 
few power plant engineers would have 
believed possible the progress which 
60 years has brought in coal burning 
equipment. 

Ability of Detroit Stoker Company 
Engineers to foresee and to meet the 
changing needs in mechanized 
combustion over the years, has resulted 
in a series of new types of stokers that 
have kept this company in the forefront 
of the industry. 


ever 


Pioneers in many developments. We 
were among the pioneers of the stoker 
industry in 1898 ... among the first to 
use the underfeed principle and later 
the spreader principle. The spreader 
stoker, due to its great flexibility and 
ability to burn all grades of fuels has 
become the most widely accepted type 
of stoker today. Detroit Stoker engineers 
developed the Overthrow Rotor with 
curved blades, which insures uniform 
distribution of fuel over the. entire 
grate. 





























Detroit LoStoker. Single retort mechan- 
ically driven, plunger feed, side clean- 
ing underfeed. 














Detroit UniStoker with integral fan and motor. . . 
Detroit Single Retort Stoker with separately mounted 


fan and motor. 


Typical Detroit Stoker installation 
RotoStoker-CC 


We were the first to apply to spreader 
stokers the principle of divided grates, 
longitudinally sectionalized with a steam 
or air powered dumping section for each 
feeder to simplify ash cleaning. 

Also we were first to apply the con- 
tinuous ash discharge principle to 
spreader stokers with the Detroit Roto- 
Grate, which has a forward moving 
grate. 

Addition to line. The RotoStoker, 
Type C-C (Continuous Cleaning) is our 
latest proven stoker type. Of the over- 
throw spreader type, it employs a 
unique design of horizontal reciprocat- 
ing grates, which continuously move the 
ash forward, discharging it at the front. 

Lower excess air — higher heat re- 
lease. Recent design improvement in 
RotoGrate air seals has resulted in re- 
duction of excess air in the furnace to 
an extremely low point, consistent with 
higher furnace temperatures permissible 
with more furnace wall black surface in 
modern boilers. 


























Detroit Double Retort Stoker. Plunger 
feed, side cleaning underfeed. 
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Pioneering in design for higher heat 
release per square foot of grate has kept 
pace with this same trend in boilers. 

Handling wide load ranges. Devel- 
opment of RotoGrate Convertible Grate 
Area Dampers has made possible efti- 
cient handling of load ranges of more 
than ten to one without smoke, while 
maintaining uniform steam pressure. 

Gravity cinder return. Methods of re- 
turning fly ash carryover to the furnace 
to consume combustible matter and the 
use of overfire air to promote furnace 
turbulence for suspension burning are 
constantly being improved and refined. 

Latest of these refinements and first 
in the industry is the Gravity Flow Sys- 
tem for cinder return with RotoGrate 
Stokers. Where boiler design permits, 
cinders from collection points are de- 
posited by gravity on the rear end of the 
grate. Improved design of air seal per- 
mits a “quiet” or coking section here. 
Cinders agglomerate with the green fuel, 
fly carbon burns on the grate and does 
not recirculate. 

Dust loading of gases is substantially 
reduced and even with very low excess 
air, no slagging tendency is observed 
on the furnace walls, fuel bed, or fur- 
nace exit. 

Hydraulic drive. Hydraulic Grate 
Drives are standard on RotoStokers 
Type C-C and are now available on 
RotoGrate Stokers. Hydraulic Drive 
for the RotoGrate includes a fluid mo- 
tor to drive the feeders. 

New feeder. Where conditions war- 
rant, a newly developed Chain Con- 


Detroit RotoStoker. Spreader type. Has high burning 
rates and handles a wide variety of fuels. 


XN 


available for burning waste and refuse 
fuels such as bark, mill waste wood, 
bagasse, coffee grounds and many others 
either separately or in combination with 
coal. 

Installation savings with stoker fired 
packaged boilers. Recent, also, is the 
adaptation of both underfeed and 
spreader type stokers to package boilers 
of several manufacturers. The stoker is 
assembled and shipped with the boiler. 
Available in sizes up to boiler shipping 
limits—approximately 35,000 pounds of 
steam per hour. 

Wide range to meet your needs. A 
complete line — LoStoker, UniStoker, 
Double Retort Stoker, which are Under- 
feed Type — RotoStoker, RotoStoker 
C-C, RotoGrate, Overthrow Spreader 
Types . . . permits us to offer unbiased 
recommendations for all plant condi- 
tions and for boiler capacities from 
about 3,000 pounds to 400,000 pounds 
of steam per hour. 

Our engineers will be happy to work 
with you in solving any of your combus- 
tion problems . . . to recommend stoker 
equipment to burn the type of fuel most 
economical and available to you. No 
obligation. 
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Detroit RotaStoker (Continuous Cleaning). 
Spreader $ gee ce MB ange’ 


of horizontal 


which discharge ash at front. 


TTS 


Detroit RotoGrate Stoker. Spreader Stoker with 
forward moving grates which continuously dis- 
charge ash at front. Note gravity cinder return. 


DETROIT STOKER COMPANY 


Main Office and Works, Monroe, Michigan 


veyor Type Rotor Feeder provides in- 
finitely variable control of feed over a 
much wider capacity range. Moving 
parts are sealed against dust and dirt 
and run in an oil bath. Feed is positive 
and continuous with even the wettest 
and most sticky fuels. 


District Offices and Representatives 
Burn waste fuels. Special Feeders are 


In Principal Cities of U.S. and in Hawaii and The Philippines 
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About 22,000—so far. That is the number of generators 
Electro-Motive has built during the past twenty years, for a 


total generating capacity of more than 24,000,000 kw. 


As a leading manufacturer of electrical equipment, Electro- 


Motive has not only produced thousands of generating units, 





but in the process, has also contributed materially to “improv- 
ing the breed.”’ Electrical engineers at Electro-Motive are con- 


tinuously experimenting with new design improvements, new 


of 
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processes that result in more efficient, longer-lived units. 


It is this background of experience in production, design 
and research that stands behind Electro-Motive power equip- 
ment. It is your assurance of dependability, economy and long 
life under the difficult applications of low load factor generation 
for which they were designed. Why not ask your Electro-Motive 


representative for additional information? 





ELECTRO MOSNLE POWER 


1000 kw units for use on sidings or placed 500 kw units offer excellent mobility for 
on piers for semi-permanent use. many temporary applications. 


Mx 
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ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS 


LA GRANGE, ILLINOIS 


Sales offices in Chicago, New York, St. Louis, San Francisco 
in Canada: General Motors Diesel, Limited, London, Ontario 




















Rope-operated coal unloader designed, built and installed by Dravo for a large generating plant on the Monongahela River 


Efficient tower keeps coal unloading costs down 


This Dravo rope-operated unload- 
ing tower, installed on a Dravo 
dock is equipped with a 714 ton 
bucket. With an operating cycle of 
34 seconds from barge to hopper, 
the tower has a free digging capac- 
ity of 800 tons per hour. 

Dravo towers feature all-welded 
construction, a reeving system that 
reduces hoisting horsepower, in- 
dependent, positive bucket closing 
and many other design advantages 
that mean low cost operation. 

The Dravo cellular steel sheet 


pile dock requires no maintenance, 
and provides safe mooring for 
barges. It may support barge shifters 
and other auxiliary equipment as 
well as the unloading tower itself. 

Both power companies and in- 
dustrial plants have found that 
Dravo’s more than 65 years of ex- 
perience in the design, fabrication 
and erection of such complete facil- 
ities assures efficient and economical 
operation. Our engineers will be 
happy to discuss your particular 
problem, or to arrange for your 


visit to actual installations. Simply 
call us at Pittsburgh, SPalding 
1-1200, or write DRAVO CORPO- 
RATION, PITTSBURGH 25, PA. 


DRAVO 


Cc OU 8-? Om 4 2 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams * ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel sintering plants © slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 
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SHIPPINGPORT ATOMIC POWER PLANT USES 
GULFCREST.. . the world’s finest turbine olt 


|: 
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Full-scale model of 
Shippingport reactor 
with sides cut away 





They’re splitting atoms down on the Ohio, 
at Shippingport, Pennsylvania—and any 
day now electric power from nuclear fis- 
sion will provide additional power and 
light for the Pittsburgh area. 

Shippingport is America’s first full-scale 
atomic power plant for generating peace- 
time power—a joint venture of the U. S. 
Atomic Energy Commission and Duquesne 
Light Company. Westinghouse Electric 
Corporation designed and developed the 
nuclear components under contract with 
the Atomic Energy Commission. 


Giant step toward 
abundant atomic power for all America! 


The plant is powered by a pressurized 
water reactor. Fuel elements—a combina- 
tion of 14 tons of natural uranium and 165 
pounds of highly enriched uranium—form 
the “heart” of the reactor. Sheathed in- 
side a steel pressure vessel, the reactor acts 
as a furnace, in which uranium atoms are 
split to produce heat. Water heated by this 
nuclear fission is pumped to heat ex- 
changers, to make steam to spin the tur- 
bine. And the turbine-generator is lubri- 
cated by GULFCREST . 
finest turbine oil. 


the world’s 


A new source of energy is being harnessed at Shippingport! 


Experience gained here in nuclear power plant construction and operation will provide a firm basis 


for projecting the future of nuclear power generation 


Gulf is proud that Gulfcrest turbine oil and Gulf 


service are playing a vital role at Shippingport—America’s first full-scale atomic power plant 





Reactor and heat exchangers 
90 underground... the turbine-generator operates outside 


A self-sustaining chain reaction of nuclear fission 
takes place when control rods are withdrawn from 
the “heart.” Rods are made of hafnium metal, 
which can absorb neutrons and retard the heat 
producing process. Inserting the rods reduces the 
number of atoms being split—withdrawing them 
increases the number 

Walls of the pressure vessel holding the nuclear 
reactor are 8” thick—of carbon steel, with !/,” stain 
less steel cladding. The reactor is inherently stable, 
with a built-in safety factor: “negative tempera 
ture coefficient.” As reactor temperature increases, 
fissioning decreases 

Circulating water is heated by fission, under 


Reactor core being lowered into place on October 6, 1957 


Rotor for 100,000 kw Shippingport turbine 


pressure to prevent boiling goes to underground 
heat exchangers, makes the steam which drives the 
giant turbine-generator unit. 

Built by Westinghouse for Duquesne Light Com 
pany, the unit will operate in the open, without 
walls or roof—the first such installation in this part 
of the country 

Che complete turbine unit weighs 1,300,000 
pounds, is 81 feet long, can handle over 1,400,000 
pounds of steam per hour. It is designed to deliver 
100,000 kw 

Gulfcrest was chosen as the ideal turbine oil for 
this power plant because of its past performance 
record in the electric utility field 


WHY GULFCREST GIVES UNMATCHED PERFORMANCE AND TURBINE PROTECTION... 





In Guif’s marketing area, more power is generated by central station steam turbines 
lubricated with Gulfcrest than with any other turbine oil. . . Here’s why: 


No other turbine lubricant offers the same oxida- 
tion resistance, corrosion protection, or anti-foam 
and anti-wear properties. Gulfcrest is ALCHOR- 
PROCESSED .. . an extra step in refining which 
eliminates more unstable hydrocarbons remaining 
after normal refining. Super-refined Gulfcrest per- 
forms every vital function of a turbine oil better 


reducing friction, dissipating heat, minimizing the 
effects of air entrainment. Gulfcrest keeps turbine 
systems clean longer . . . has performed for as long 
as 20 years in some large turbines* without any 
significant rise in neutralization numbers . . . has 
provided safe, sure turbine protection for leading 
utilities for many years. 





Here, iron and copper coils 
are immersed in oil heated to 
203 °F oxygen is bubbled 
through in the presence of 
water 


GULFCREST has 
superior stability 


Gulfcrest retains its golden 
color, even after many hours 
under this ASTM Test D-943-54! 
(Change of color would indi- 
cate hydrocarbon or additive 
deterioration.) 


Oil, water heated to 140°F. 
Polished carbon steel rod is 
immersed, rotated for 24 
hours. Rod protected by Gulf 
crest stays bright. 


GULFCREST 
prevents corrosion 


Gulfcrest contains ‘‘quick 
platers’’ for immediate protec- 
tion, ‘‘slow platers’’ for re- 
serve protection. Note how 
ASTM Test D-665-54 proves 
Gulfcrest’s extra corrosion re- 
sistance! 


Names on request 


Air is blown into both oil 
samples. Gulfcrest stays free 
of foam! 


GULFCREST 
prevents foaming 


Gulfcrest is inhibited by a most 
effective silicone additive. 
There will be no foaming in the 
Shippingport turbine lubricat- 
ing system. 


Lab tests prove that Gulf 
crest gives extra protection 
under boundary lubrication 
conditions. 


GULFCREST, ideal for 
emergency conditions 


Gulfcrest has superior anti- 
wear properties, as proved by 
this 4-ball wear tester. A special 
additive imparts these charac- 
teristics, which provide extra 
protection during critical oper- 
ating periods. 





Ask your Gulf man about Gulfcrest for your turbines... 
and mail this coupon for your free fact-filled booklet, in 
color, about Gulfcrest. 


GULF OIL CORPORATION 
Department DM, Gulf Building, Pittsburgh 30, Pa. 


Please send me the free booklet on Gulfcrest. 


Name 
Title 
Company 
Address 


City State 
SP-9180 





Arrangement of packingless sealing shows low-maintenance 
provisions. Condensate is piped to each stuffing box through line X. Optional Sealing Arrangements 
Condensate flows through an inner and then an outer serrated bushing. 
Drip catcher gathers condensate at each end — permits condensate to 
flow by gravity to a collecting trap. Condensate leakage is drawn back 
into the system by means of a condenser vacuum. Where no vacuum is 
present, an overflow pipe keeps leakage from entering the bearing bodies. 
Line Z takes the high pressure bushing leakage back to the pump suction 
or to a heater, A needle valve following the trap will control flow back 
to the condenser. 


In addition to packingless seals, Allis- 
Chalmers offers standard packing, con- 
densate bleed-in bleed-off arrangement 
or mechanical seals — depending on your 
specific requirements. 
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PACKINGLESS SEALS 
in ALLIS-CHALMERS barrel-type pumps 
require no operator maintenance 





Proven by performance in numerous power plants, 
the packingless seal arrangement available in 
Allis-Chalmers pumps means new station-oper- 
ating economies. Here’s why: 
@ Operator maintenance of stuffing box 
eliminated. 
@ No cooling water required for jacket and 
gland. 
@ Selection of smaller heater drain pumps 
often permitted. 
Coupled with this low-maintenance design is the 
ultimate in efficiency that makes A-C barrel-type 
boiler feed pumps the most modern power plant 
pumps available. Contact your A-C representative 
or write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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BUILT FOR 


‘ 
“te 


Pie a 


The six-cylinder compressor unit in the background photo above represents but one of numerous 
cylinder-crankthrow arrangements obtainable with the balanced-opposed Class FE. The unit 
shown directly above is a two-stage arrangement, 1000 H.P. size, one of two recently purchased 
by a large engine manufacturer. 
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HEAVY-DUTY 


OMPRESSORS 











The high pressure compressor above is a fur 
the balanced-opposed design. Here, the six-cylinder arrangement is used in a, 
1,250 H.P. three-stage compressor for wind tunnel service. 


Chicago Pneumatic 


AIR AND GAS COMPRESSORS * VACUUM PUMPS ¢ PNEUMATIC TOOLS * ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS ¢ HYDRAULIC TOOLS 
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In this 
steam-electric 
station... 








USS “‘T-1’’ Steel resists abrasive action 
of 14,000 tons of coal every day! 


28 million pounds of abrasive coal 
scour through this large power gen- 
eration system every day! To insure 
good service and durability, USS 
“T-1” Steel is used at points of 
severe wear in coal chutes, hoppers, 
pulverizer feed pipes, exhaust pipes, 
and liners of ash collectors. 

USS “T-1” Steel’s exceptional 
combination of properties suits it 
ideally for equipment like this. 
Here’s how “T-1” Steel cuts main- 
tenance, repair and_ installation 


costs: 


“T-7” Steel Lengthens Service Life. 
For maximum resistance to impact- 
abrasion, USS “T-1” is furnished 
quenched and tempered to 321 mini- 


mum Brinell. It is recommended 


Q3 77) 
uss 3) CON 


» wt 


* € 0D 


wherever impact abuse is severe. 
Chutes, hoppers, ducts and similar 
equipment last longer when built 
with USS “T-1” Steel—especially 
when they must withstand abuse at 
sub-zero temperatures. 


“T-1” Steel Reduces Weight. USS 
“T-1” Steel is also furnished 
quenched and tempered to 90,000 psi 
minimum yield strength, enabling 
designers to reduce the thickness of 
steel used in many supporting struc- 
tures requiring both bars and fabri- 
cated plates. This reduces weight, 
reduces the amount of welding, cuts 
freight costs, and at times even les- 
sens foundation requirements. 


“T-1” Steel Is Weldable. Whether 
USS “‘T-1” Steel is furnished to 321 


minimum Brinell or 90,000 psi mini- 
mum yield strength, it can be welded 
in the field without pre- or post- 
heating. This weldability—unique in 
a steel so strong and durable—per- 
mits on-the-spot fabrication at mini- 
mum cost. 

Write for our new illustrated 
booklet ““T-1” which contains design 
and application information, as well 
as helpful hints on fabrication of this 
versatile alloy steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STRUCTIONAL ALLOY STEEL 


“USS,” “COR-TEN,” “MAN-TEN,” “TRI-TEN,” and “T-1" are registered trademarks. 


Other well-known USS steels used in coal handling systems are USS Stainless, 
USS Cor-Ten, USS Tri-Ten, USS Man-Ten and USS A-R steels 


i ae 
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ALLIS-CHALMERS 


Water 
Conditioning 





























Announcing New 
Industrial Zeolite 


Water Softener 


Basic standard water softener 
designs easily adapted to meet 
individual plant requirements. 


Here’s a well-engineered, well-built 
answer to a wide range of water con- 
ditioning problems. It’s designed to 
eliminate costly maintenance due to 
scaling of pipes and heat exchange 
tubes; to produce chemically suitable 
water for drying, paper making, tex- 
tiles; and to provide water for food 
processing and many special industrial 
applications. 


Easy Operation 


The unit is basically simple. It is en- 

gineered to operate with little or no 

maintenance between regenerating 

cycles. Regeneration is an easy pro- 

cedure. Automatic controls are also Allis-Chalmers sodium zeolite water softener installed in Ohio dye plant. 

available to further simplify the oper- 

ation if desired. Get Details 

Standard From this, a water softener is en- For complete details about Allis- 

Basic Design gineered to meet your individual Chalmers industrial type zeolite 
plant requirements. Such factors as water softeners, call your nearby 

Allis-Chalmers engineers started with size of softener tank, size of salt A-C office or write Allis-Chalmers, 

a basic standard design developed and brine tank can be varied to Power Equipment Division, 

from years of research and experience. meet your conditions. Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS << 
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(1) Bolted diaphragm case assures tightness, offers no pockets to accumulate moisture, permits use 
of flat stock diaphragms in emergency. (2) Cast iron yoke provides inherent rust resistance ‘and 
rigidity — cannot get out of alignment. (3) Standard 6-30 psi range springs available (at no extra 
cost) for easy interchangeability with 3-15 psi range. (4) Stroke scale shows actual increments of 
plug travel. (5) Full specification data on serial plate gives complete information at a glance. 
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Masoneilan Control Valves Pioneer in 





Design To Cut Downtime! 


Practical Engineering Builds In Features 
to Speed Servicing, Reduce Time Losses 


Practical engineering aims at reducing main- 
tenance to a minimum and speeding unavoid- 
able servicing. That’s one reason Masoneilan 
Valves find such widespread acceptance — 
they combine the economies of long life, low 
service costs and minimum downtime. 
Mason-Neilan pioneers many high C, de- 
sign features with the maintenance man in 
mind — making his job simpler and more 
speedily accomplished. Consider, for ex- 


ample, these ten ways in which proper design 


helps save important money. And for the full 
story on the complete line ask the office 


nearest you—or write 


MASON-NEILAN 


Division of Worthington Corporation 


33 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


MASONEILAN 


Sales Offices or Distributors in the Following Cities: New York « Syracuse 
Chicago « St. Louis * Tulsa « Philadelphia *« Houston « Pittsburgh 
Atlanta + Cleveland + Cincinnati * Kansas City + Phoenix « Detroit 
San Francisco * Louisville + Salt Lake City « El Paso « Albuquerque 

Charlotte « Los Angeles « Corpus Christi « Denver « Appleton 
Birmingham New Orleans «+ Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


(6) Split-ring, preformed packing assures long service, ease of replacement. (7) Motor is easily re- 
moved from bonnet without disturbing packing box. (8) Bolted packing box assures maximum seal 
with minimum friction; provides visual check on packing life. (9) Superfinished stems move freely, 
reduce packing box friction, increase packing life. (10) Interchangeability of trim parts assures 
accurate fit of replacements, speeds conversion for change of process. 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


(NO. 5 OF A SERIES) 


lon Exchange Equipment 


lon exchangers are solids which can take 
a “charge” of cations or anions from one 
liquid and exchange them for different ions 
of the same polarity in another liquid. Ex 
ample: “Permutit Q” Cation Exchanger, a 
sulfonated polystyrene resin. When oper- 
ated on the “sodium cycle,” this resin picks 
up calcium, magnesium, iron, manganese 
or aluminum cations from water containing 
these materials and gives off sodium ca- 
tions in exchange. When exhausted, the 
resin is regenerated with a brine (sodium 
chloride) solution that supplies new so- 
dium cations 

The Table below lists ions commonly 
found in water and the ion-exchange sys- 
tems by which they can be removed. 


Softening: Removing calcium and magne- 
sium ions that cause boiler scale, soap curd, 
etc. Done with a cation exchanger, sodium 
cycle, which also removes iron, manganese 
and aluminum ions. 


Dealkalizing: Removing bicarbonates and 
carbonates, generally from boiler feed- 
water, to reduce corrosion due to COs in 
condensate returns. Done in 2 steps: ca- 
tion exchanger, sodium cycle, then strongly 


basic anion exchanger, chloride cycle. 


Demineralizing: Removing cations and 
anions. Up to nine or ten combinations of 
exchangers with one to four steps are used 
depending on the raw water and the de- 
gree of purity required for a specific use. 


Functions of equipment 


Ion exchange equipment is designed to ac- 
complish these basic cycles: The service 
run during which the water flows through 
the bed of ion exchanger (usually down- 
flow); backwashing (upflow) for remov- 
ing suspended solids filtered out by the 
ion exchanger; regenerant introduction 
either upflow or downflow) which re- 
stores the capacity of the ion exchanger 
and rinsing which removes the excess re- 
generant from the bed. 

A manual or automatic motor-driven 
multiport valve replaces a number of in- 
dividual valves and greatly simplifies re- 
generation, Rubber-lined multiport valves 
are used under corrosive ¢ onditions. 
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SINGLE-BED ION EXCHANGE UNIT 


uw 


Length of service run is usually con- 
trolled by the volume of water through an 
electric-contact water meter or by auto- 
matic water-quality testing instruments 
such as a conductivity meter. 


SINGLE-BED UNITS for softening, 
dealkalizing, demineralizing 


These units contain one type of ion ex- 
changer (cation or weakly basic anion or 
strongly basic anion). They are similar to 
pressure filters with ion exchanger in place 
of the sand and a more efficient distribu- 
tion and collection system for more uni- 
form flow through the bed. 

Two or more single-bed units are re- 
quired for demineralizing . . . one or more 
for a cation exchanger and one or more 
for each type of anion exchanger used. 


MIXED-BED UNITS for 
demineralizing 
Mixed-bed units contain both cation and 
anion exchangers. These are thoroughly 
mixed prior to the run and provide a mul- 

tiple-step demineralization. 





Calcium e** 
Magnesium Mg** 
Iron Fett 
Manganese Mn 
Aluminum = AI++* 


Sodium Nat 
Potassium 





CATIONS 


Exchanged for sodium ions 
by CATION EXCHANGER 
regen. with sodium chloride. 


\ 


Exchanged for hydrogen ions 
, by CATION EXCHANGER regen. 
with acid. 








Chloride 


Sulfate 
Nitrate 





Bicarbonate HCO,~ 
Carbonate (C0;= 


ANIONS 


Silicate HSi0; ~ 





Taken up as complete acid 


“~ molecule by WEAKLY BASIC ~ 
ANION EXCHANGER regen. 
with soda ash or caustic. 


Exchanged for 
chloride ions 
by STRONGLY 
BASIC ANION 
EXCHANGER 
regen. with so- 
dium chloride. 


Exchanged 
for hydroxyl 
ions by 
STRONGLY 
BASIC ANION 
EXCHANGER 
regen. with 
caustic. 











Backwash rate is closely controlled so 
that it separates the ion exchanger resins 
by lifting the lighter anion resin beds 
over the heavier cation resin. The beds 
are then regenerated and rinsed while 
separated, then mixed by air jets from the 
bottom of the tank and given a final down- 
ward rinse before the service run. 


ANION 
REGENERANT 


ee 


CATION 
REGENERANT 











ed 
AIR 
MIXED-BED ION EXCHANGE UNIT 


For information cn ion exchange resins 
and equipment, as well as other water- 
conditioning equipment, write: The 
Permutit Company, Dept. P-12, 50 West 
44th St., New York 36, N.Y. or Permutit 
Company of Canada, Ltd., Toronto 1, Ont. 


PERMAUTIT. 


rhymes with “compute it’ 
A DIVISION OF PFAUDLER PERMUTIT INC 
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of Clark Turbo-supercharged Compressors acquired by industry 


Since Clark introduced the world’s first 2-cycle turbo-supercharged 
gas-engine-driven compressor in 1953, over 431,000 bhp. of these 
modern ultra-efficient units have been ordered by industry. 
Furthermore, of the 28 major companies who have acquired TRA or 
TLA units, 14 have placed as many as five repeat orders for 
additional compressors. 


Much of this acceptance stems from designing in the Clark tradition. 
The TRA and TLA possess the stamina to back you up under the 
most difficult load conditions. They have been performance-proved 
by over 1,000,000 compressor hours on stream. 


The TRA and TLA are the only modern compressors available that 
have been specifically designed for turbo-supercharging. 
Seven models from 1100-3400 bhp. 


CLARK BROS. CO., OLEAN, NEW YORK 


One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Turbo-Supercharged Compressors 
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Manufacturers of: PRESSURE REGULATORS, DIAPHRAGM VALVES 


FISHER GOVERNOR COMPANY 
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FISHER: 


++. fast, sensitive electro-pneumatic 
valve positioner for dependable, accurate valve control 


The FISHER E-POSITROL combines 
the advantages of fast transmissions 
from electronic controllers with the 
economy and dependability of pneu- 
matically operated control valves. 


The Type 3541 E-POSITROL consists 
of two units, First: The Type 541 
Transducer, which produces a pneu- 
matic out-put pressure that is propor- 
tional to a DC electrical in-put signal, 
Second: A pneumatic valve positioner 
(Type 3500) which accurately positions 
the valve stem as dictated by the 
pneumatic out-put pressure of the 
transducer. 


A most important feature is that any 
FISHER Type 3500 Positrol valve 


positioner now in service can easily be 
converted to an electro pneumatic posi- 
tioner by adding the transducer portion. 


The transducer is attached to the side 
of a standard ‘“‘Positrol’’ case and is 
available with different coils capable of 
utilizing a signal from any electronic 
instrument within the DC signal range 
of from .3 ma to 50 ma. 


The transducer case is of explosion 
proof design. The FISHER E- 
POSITROL can be mounted on direct 
or reverse acting top works. Tests 
prove that stability, repeatability and 
frequency of response on this unit are 
excellent. 


For full details write for Bulletin E-3541. 


and LIQUID LEVEL CONTROLS 


Marshalltown, lowa/Woodstock, Ontario 


POWER * DECEMBER 1957 


ISHER: 


Since 1880 





Terry high-speed, high-horsepower turbine 
on continuous compressor-drive service at 
National Petro-Chemicals Corporation. 


Hedrich-Blessing photo 


At National Petro-Chemicals Corporation... 


Terry high-speed compressor-drive turbines 


provide continuous ‘round-the-clock service 





One of the two 5400 hp., 7486 rpm turbines built for the 
Tuscola plant of National Petro-Chemicals Corporation, 


In the fall of 1953, five Terry multistage turbines were 
placed on day-and-night duty at the Tuscola, Illinois, Plant 
of National Petro-Chemicals Corporation. They drive 
high-speed compressors used to compress hydrocarbon 
gases in the production of ethylene. 

The excellent performance of these initial units later 
resulted in the installation of two more Terry machines, 
These were placed in service some two years later. 

In all, the seven turbines total more than 30,000 hp. They 
range in capacity from 3300 to 5400 hp., and in speed from 
7500 to 9700 rpm. 

The National Petro-Chemicals installation, and the 
thousands of other units serving in refineries and chemi- 
cal plants throughout the world, are testimony to the low 
maintenance and consistent reliability of Terry turbines. 
Put Terry to work for you. Write for further information. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1207 
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more motor 


than ever before 


1TO 50 H.P. 


THE REVOLUTIONARY TYPE H 


U. Ss. UNICLOSED 


more motor dependability is the result 
of more and more exclusive features: Asbestos insulation against 
heat and moisture; Lubriflush bearing construction for longer 
life; Ventrifoil baffles to direct air, deflect moisture; rugged, nor- 
malized cast iron frame . . . all Uniclosed Type H features for 
longer motor life, more efficient power. Write for profusely illus- 
trated multicolor bulletin today. 


Ebsrical 
—wJ, MOTORS 


more .i-- 


Lubriflush replac- 
es old grease with 
new, for longer 
bearing life. Other 
life - lengthening 
features of Uni- 
closed are ex- 
plained below, 


MOPre ruccen 


Cast-iron frame 

defies distortion. 

The smooth cast- 

iron surface is : 
highly corrosion- x A 
resistant. Heavy 
solid feet are a 
substantial part of 
the frame. 


more PROTECTION 


Ventrifoil directs 
air, deflects water. 
Each end of motor 
has specially 
formed deflector 
that directs air 
around bearing 
housings, into 
fans on rotor. 


more INSULATION 


U. S. multiple pro- 
tection increases 
insulation life. 
ASBESTOS — for 
protection against 
heat. POLYESTER 
FILM—for greater 
physical strength. 


more CONVENIENT 


The spacious con- 
duit box on Uni- 
closed Type H is 
heavy-duty cast- 
iron, diagonally 
split type, attrac- 
tively contoured 
—easy of access. 


pi 


MAIL COUPON NOW @ 


[ 
| 


U.S. ELECTRICAL MOTORS INC 
P. O. Box 2058, Los Angeles 54 or Milford, Conn. 


[_] Send Uniclosed Type H Bulletin No. F-1856 
NAME 
COMPANY 


ADDRESS 


CITY __ . — .. ZONE___STATE 





American Blower Fan Wheels 


SIROCCO WHEELS 
for forced and induced draft duty 
@ For balanced draft or pressurized furnace 
@ Low tip speed 


@ Die-formed, forwardly inclined blades and heavy 
streamline inlets 


@ Used in power plants the world over 


AHS WHEELS 
for forced and induced draft duty 


@ Backwardly inclined, nonoverloading horsepower 


characteristic 
@ For given duty operates at higher R.P.M. 
@ Single thickness flat or curved blade 


@ Heavy rolled streamline inlets 


AIRFOIL BLADE WHEELS 
primarily for forced draft duty 


@ Blades are of airfoil cross section, die formed and 


reinforced as required 
@ High mechanical and static efficiency 
@ Nonoverloading power characteristic 


@ Available with vanes and/or boxes 
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RADIAL BLADE WHEELS 


for forced, induced and gas 
recirculating duties 


@ Pressure characteristic favorable to 
gas recirculating application where 
unusual system pressures prevail 


@ Designed for severe temperature and 
pressure duty 


@ Available with straight radial or ra- 
dial tip blades 


Radial tip blade wheel Straight radial blade wheel 


SINGLE INLET RADIAL BLADE 
WHEELS FOR PRIMARY AIR, 
VENT, AND OVER FIRE DUTY 


@ Designed for high temperature, high 
pressure applications 


@ Radial or backwardly inclined blades, 
single inlet 


@ Over 1200 primary air fans in oper- 
ation 


Rim type wheel for Rimless wheel for 
primary air fans vent and over fire fans 


F your plans include mechanical-draft equipment— 

for new installations or as replacements—consult 
your American Blower sales engineer. He can give you 
helpful information on job-fitted American Blower 
equipment to meet your power-plant requirements. Call 
our nearest branch office or write: American Blower 
Division of American-Standard, Detroit 32, Michigan. 
In Canada: Canadian Sirocco products, Windsor, Ont. 


AMERICAN BLOWER 











Division of AAMERICAN-Standard 


QUALITY PROTECTS YOUR INVESTMENT ... Amenican-Stazdard QUALITY IS AVAILABLE AT NO EXTRA COST 
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Combination Rubber Seat Butterfly Valves and Expan- 
sion Joints in condenser circulating water service at 
the Green Bay Plant, Wisconsin Public Service Corpo- 
ration. Engineers: Pioneer Service and Engineering Co. 


GREEN BAY...Combines Butterfly Valves 
with expansion joints for new economy 


Drop-tight shutoff, plus provision for pipeline 
expansion and ease of assembly are provided here 
in one compact Pratt unit. By combining the Butterfly Valve 
with the expansion joint, space requirements are minimized 
and maintenance (and initial cost) of one set of flanges and 
bolts is eliminated. This is a typical Henry Pratt engineering 
job—the mechanisms are the simplest available . .. for 
economy and minimum maintenance, and they are carefully 
designed and built for peak efficiency and operating ease. 


Henry Pratt pioneered the use of Rubber Seat Butterfly 
Valves in power plants. Combined with permanently drop- 
tight shutoff, the inherent simplicity and compactness of this 


HENRY 


valve permitted a new concept of large-diameter valving 
by power plant engineers. 


Pratt Rubber Seat Butterfly Valves grew with the Power 
Industry for thirty years, and today are being installed in 
modern, nuclear power plants. For valve design—with 
imagination—see Henry Pratt. 


NEW! Latest, most accurate pressure 
drop and flow data, conversion tables, 
discussion of butterfly valve theory 
and application plus other technical 
information ... Write for Manual B-2. 


RUBBER SEAT 


asvVMMN Dutterfly Valves 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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any way you figure it, 


the best solution to your 


water problems is... 





EMS 
WE CONSULTANTS ON INDUSTRIAL WATER PROBL 











BETZ LABORATORIES INC., Philadelphia 24, Pa. 





FOR UNFAILING, ECONOMICAL SERVICE, 


WICKES Type A, shop-assembled 
specified for the Edward W. Sparrow 








Wickes Type-A Steam Generators combine custom engineering 


and shop-assembly to give you economical “packaged power” 





to exactly meet the load requirement. The entire unit is shipped 
complete ready to set on your foundation and installation can be 
made with minimum interruption of your production schedules. 
All necessary auxiliary equipment including trimmings, soot blow- 
ers, feed water regulators and other accessories, are shop-installed 
leaving field installation at a minimum. From the pressure-tight 
casing to the oil-gas burner, Wickes type-A water tube steam 
generators with capacities up to 60,000 Ibs. of steam per hour 
are designed and engineered to be the standard of quality and 


performance in a variety of industries. 
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boilers are 


hospital 





Architects sketch of new Sparrow Hospital. 
Architects: O. J. Munson Associates—Lansing, Michigan. 
Professional Engineers: E. Roger Hewitt Associates, Inc.—Lansing, Michigan. 


One of the most important considerations in hospital construction specifications is the steam genera- 
tion system, because it must give around-the-clock reliability without failure. It is significant, then, 
that for the Edward W. Sparrow Hospital in Lansing, Michigan, two Wickes shop-assembled Type-A 
Steam Generators have been installed to provide a dependable source of heat. The new units, which 
are housed, in a completely new boiler house, replace the original Wickes coal fired boilers. Each 
of these two new boilers are capable of producing 18,500 Ibs. of steam per hour at an operating 
pressure of 125 psi. They provide 2250 square feet of heating surface and are equipped with fully 


automatic Wickes combination oil and gas burners. These units have a design pressure of 160 psi. 


Write for our Catalog 56-1 for detailed information on Wickes Type-A 
Boilers, and we will also include our Bulletin 55-1 covering the complete 
line of Wickes Products and Facilities. 


WICKES 


THE WICKES BOILER CO. 
DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo * Charlotte, N.C. * Chicago 
Cleveland * Dallos * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee 
New York City * Portland, Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill. * Tulsa * Washington, D.C, 
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TODAY'S 
MOST ADVANCED 
CONDUCTIVITY 











Available with valve 
for removing 
under pressure. 


Exclusive Carbon Electrode Design 
No Platinizing Required 
Practically Maintenance-Free 


Leakproof—Even at 125 psig 








Here’s the biggest advance in conductivity cell design in years! 
Foxboro Carbon Electrode Conductivity Cells now virtually elimi- 
nate cell and electrode maintenance in conductivity measure- 
ments up to 10,000 micromhos! 


Foxboro Carbon Electrodes provide all the desirable surface DYNALOG* 
characteristics of platinized metallic electrodes, yet require no 
platinization or other special coating. Cleaning, when necessary, 
involves simply a light brushing to keep them operating at peak Puerta ceigieled sutemer, cxncttete, 
efficiency. They’re cased in stainless steel or brass (not glass ) and speed of response for conductivity 

' : " : measurement and control. Dynalog stepless 
— you don’t have to “handle with care”, The electrodes are solidly ‘pattie Sahentinn sudo stmintten dide- 
anchored . .. cell constant can't change during cleaning or opera- wire maintenance. No standardizing neces- 
: ‘ ' . : sary. 1000-cycle a.c. voltage to the con- 
tion. What s more, you're sure of leak proof operation. Special dealislny Ell tae peletedien dete a « 
“O"-ring seals and the foolproof Foxboro cable-seal protect the minimum. Multi-Record Dynalog Instru- 


: : : ments available for recording up to 6 differ- 
cell at pressures up to 125 psig — even when completely immersed. ont tendaitiilie velesn on a slagle chert. 


These rugged cells, with Foxboro Dynalog* Electronic Instru- *Reg. U.S. Pat. Off. 
ments, form completely integrated systems for measurement or con- 

trol . . . ideal for any industrial application. For full details write 

for Bulletin 19-13. The Foxboro Company, 6812 Neponset Ave., 

Foxboro, Mass., U.S.A. 


Direct-Reading Conductivity 
Measuring Instruments 


OXBOR 


Reg. U.S. Pat. Off. 


CARBON ELECTRODE CONDUCTIVITY CELLS 


POWER * DECEMBER 1957 








HARBISON-WALKER 
REFRACTORIES 


for every boiler 
furnace requirement 


H-W Plastic Fire Brick 


' * | 
PLASTIC FIREBRICK 
q @. 


Marine 
Boiler 
Anchor 
Tile 


Baffle 
Tube 
Tile 
Plastic Chrome Ore 
for Slag Tap Bottoms 


Gk ORY 
| HARBISON-WALKER 


Made in Highly 
| REFRACTORIES CO refractory 


all the wg 
various | fps consis cold-set ON 


classes @ ' mortar G 


REFRACTORIES ee 
FOR ALL REQUIREMENTS 


To meet the wide variety of operating con- 
ditions that exist in steam power generating 
plants, Harbison-Walker provides the complete 
range of refractories from which can be select- 
ed the exact types and brands for the most 
economical service. 





continued on next page 9) 








HARBISON-WALKER 
REFRACTORIES 


products of highest quality, 


| 
; . 


“thes : ' 


rigidly controlled — 


REFRACTORY BRICK 


The various brands of Harbison-Walker refrac- 
tory brick used for walls, bottoms, arches, stacks, 
ash pits and other services, comprise all classes of 
fireclay and high-alumina refractories. These pro- 
vide the kinds needed in boiler settings of every 
type and for all fuels and operating conditions. 
H-W high alumina brands are especially suited 
for maximum resistance to the exceedingly cor- 
rosive ash of oil, coal and organic refuse, includ- 
ing wood waste and bagasse. 


PLASTIC REFRACTORIES 


Harbison-Walker plastic refractories are widely 
used for the construction of arches, target walls, 
baffle walls, burner ports and irregular shapes, 
as well as for making quick and economical 
repairs. These plastic refractories are made in 
both standard and super-duty classes. They are 
easy to install with the various H-W anchors and 
form durable one piece structures. 


PLASTIC THERMOLITH BATCH 


is a chrome refractory and because of its chemical 
composition and dense impervious texture when 
heated, gives outstanding service in bottoms of 
slag tap boiler furnaces. 


CASTABLE REFRACTORIES 


Among various kinds of Harbison-Walker castable 
refractories used in boiler plants with great benefit 
are: standard and super-duty grades, extra 
strength, high-alumina, chrome and lightweight 
classes as well as the baffle mix especially adapted 
for this application. The wide variety of these 
specialized castables provides for every particular 
need. 


Harbison-Walker 
can solve your 
refractories 
problems 


INSULATING REFRACTORIES 


Harbison-Walker insulating fire brick are made 
in eight different brands, each of which is suitable 
for use over specific temperature ranges and 
various other operating conditions. Other insu- 
lating refractories are available in the form of 
lightweight castables, block insulation and min- 
eral fiber coating. 


MORTARS 


Harbison-Walker produces both hot and cold- 
setting mortars of various compositions having 
special characteristics for the many varied 
applications. 


HARWACO MASTIC 


is a specialized prod- 
uct having a consist- 
ency similar to stiff 
putty which makes 
it ideally suited for 
plastering with a 
trowel as for exam- 
ple, in sealing the 
V-shaped spaces at 
the exterior face of 
tangential tubes in 
water-wall boilers. 


Typical boiler wall construction with 
1” of HARWACO MASTIC backed 
with a 10-gauge steel casing and 
superimposed H-W BLOCK INSU- 
LATION 


Technical service based on the most extensive experience and 
research is freely offered for assistance in determining the 
refractories best suited for each specific requirement. 


HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


General Offices: PITTSBURGH 22, PENNSYLVANIA 








ECONOMICAL 


PLAN A COMBINED LIGHT AND POWER SYSTEM FOR 
SUBSTANTIAL SAVINGS, GREATER ADAPTABILITY 


Serving power and lighting loads from 
one regulated substation offers large 
> savings. Compared with 120Y/208-v 
2 systems, G-E 480Y/277-v systems use 
less-metal circuits. When load areas also 
need 120- or 240-volt power, economical 
dry-type transformers can provide it. 
Result: savings in copper and dollars. 
Contact your G-E Apparatus Sales 
Office or send coupon for help in your 
distribution system planning. 









ECONOMICAL Inductrol® voltage regulator 
provides precise, automatic control of low- 
voltage loads in power systems at all times. 


ECONOMICAL G-E load center system lowers 
first costs, voltage drop. Capacitor equip- 
ments improve power factor, cut costs. 


ed 
To help make your plant’s power dis- 
tribution system 
@ ECONOMICAL @ EXPANSIBLE @ SAFE 
@ RELIABLE @ FLEXIBLE 
Write to General Electric Co., Section B680- 
10, Schenectady 5, N. Y. for: 
“Combined Light and Power Systems,” 
bulletin GET-1337B 
() Information on color movie, “Goodbye 
Steve,” the industrial power story. 
Inductrol Voltage Regulator, GEC-1450 
NAME_____ 
COMPANY __ 


AdnRsSs 





GENERAL (9 ELECTRIC 











SPECIFICATIONS 
Capacity. . . . 250,000 pounds of steam per hour 
Design Pressure. . . . « 2 « © © © © © 450 psi. 
Operating Pressure (at super-heater). . . 425 psi. 
Steam Temperature. « « « « © «© © 0 © 675 F. 
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- ELECTRUNITE Boiler Tubes 


speed installation, assure top performance 


“In Service on Time”! That is the target of 
Combustion Engineering, Inc., general boiler 
designers and erectors now working on the 
construction of a new boiler installation 
for the Magnolia Petroleum Company at 
Beaumont, Texas. 


And past performance-records indicate Com- 
bustion Engineering will make this target, too, 
aided by the reliability, dependability, worka- 
bility of Republic ELECTRUNITE® Boiler Tubes. 


This Magnolia Petroleum Company installa- 
tion has a design pressure of 450 psi., operating 
at 425 psi. at superheater outlet with a total 
temperature of 675°F., 250,000 pounds of 
steam per hour. Republic ELECTRUNITE meets 
every job requirement. 


Each length of Republic ELECTRUNITE Boiler 
Tubing is hydrostatically or electronically tested 


to conform to the applicable ASTM specifica- 
tions and the requirements of the ASME Boiler 
and Pressure Vessel Code, as well as local, 
state, and boiler-insurance requirements. In addi- 
tion, Republic ELECTRUNITE is approved on an 
equal basis with tubes made by any other pro- 
cess up to 850°F. It is available for pressures over 
2000 psi. in various sizes and wall thicknesses. 


That is why more and more Republic ELEC- 
TRUNITE Boiler Tubing is specified by design- 
ers, engineers, and erectors for vital steam gen- 
erating units operating in every industry and 
community field. 


Your local Republic representative will be 
happy to supply you with all the facts on Repub- 
lic ELECTRUNITE Boiler, Condenser and Heat 
Exchanger Tubing. Call today, or send coupon 
for literature. 


Uniform ductility of Republic ELECTRUNITE Tubing makes bending 
to a precise contour easy. These units have been tack welded, 
shipped, are ready for final installation. Saves time in handling, 
transportation and erection, 


SPECIFY FARROWTEST® — the most conclusive, nondestructive electronic tubing test 
in use today. Developed by Republic, FARROWTEST provides detector coils that 
can electronically spot defects in tube walls which would be hidden from routine 
test procedures. 





REPUBLIC STEEL CORPORATION 

DEPT. C-4312R 

3144 EAST 45th STREET, CLEVELAND 27, OHIO 
Please send the following literature: 


( Illustrated booklet giving facts on ELECTRUNITE Boiler 
Tubes 


(€ Eight-page brochure on ELECTRUNITE Heat Exchanger 
Tubing 
0 Carbon Steel D Stainless Steel 
(0 Handy wall chart on care and maintenance of boiler tubes 
O FARROWTEST brochure 


Name Title 
Company 
Address 


STEE 


ant Steck Producla” 











See eee. D 





_———— ee | 
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takes fuel costs for a ride 


With increased fuel efficiency, Carlisle Tire and Rubber burns 


coal... holds costs to minimum while upping production 20% 


At the Carlisle Tire and Rubber Division 
of Carlisle Corp., Carlisle, Pa., the steam 
produced by the power plant is used 
primarily for processing. As production 
of bicycle tires, inner tubes and other 
rubber products increased, the firm’s 
engineering department decided to boost 


Firing aisle of Carlisle’s 
power plant. Left fore- 
ground is new 20,000 
Ibs./hr. boiler by E. Keeler 
Co., fired by Detroit Roto- 
stokers. In the rear is an 
Erie City Water Tube 
Boiler (equipped with Erie 
City Spreader Stokers), 
used as stand-by unit. 


steam capacity with modern coal-burning 
facilities. Coal was used on the basis of 
cost—25% less than the nearest competi- 
tive fuel. The result has been a dependable 
steam supply, cleanliness of operation 
and a jump in operating efficiency. Today 
the plant consumes the same tonnage of 
coal as before modernization although 
production has increased 20%! 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, as in the 


case of Carlisle, but up-to-date coal burn- 
ing equipment can give you 10% to 40% 
more steam per dollar on the average. 
Today’s automatic equipment pares labor 
costs and eliminates smoke problems. 
And vast coal reserves plus mechanized 
production methods mean a constantly 
plentiful supply of coal at stable prices. 


Technical advisory service 
The Bituminous Coal Institute offers a 
free technical advisory service on indus- 
trial fuel problems. We welcome the 
opportunity to work with you, your con- 
sulting engineers and architects. If you 
are concerned with steam costs, write to 
the address below. Or send the coupon 
below for our case history booklet, com- 
plete with data sheets. You'll find it 
informative. 


Consult an engineering firm 


If you are remodeling or building new 


Close-up of control panel, 
by Hagan Corp. These 
controls—regulating fur- 
nace draft, steam flow, air 
flow, flue gas temperature, 
stoker control—constitute 
a complete, automatic com- 
bustion control system. 


Fly ash is collected by this 
Prat-Daniel Mechanical 
Precipitator. Fly ash is 
gravity-fed from the hop- 
per (at top of photograph) 
into completely-enclosed 
screw conveyor which 
moves it cleanly to the 
disposal point. 


heating or power facilities, it will pay you The Bituminous Coal Institute now has available a free booklet, 
to consult a qualified engineering firm. Guide Specifications for Typical Low-Pressure Commercial Heating 
Sushi a , AF sia ae, Plant,’ containing specifications, drawings and tables on all aspects 
Such concerns—familiar with the latest of a typical heating plant. Send in this coupon for your copy. 
in fuel costs and equipment—will effect 
great savings for you in efficiency and Please send me: (_) Guide Specifications booklet [ Case history booklet 
fuel economy over the years. ’ 
i Name 


BITUMINOUS chan 
COAL INSTITUTE 


Southern Building ¢« Washington 5, D.C. 


Address 


Zone 
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One of many reasons why ALLIS-CHALMERS MOTORS 
operate dependably for 


POWER PLANTS 


ae 
Motor Bearing 
is‘ led”’ 
iS extra seaie 
ae . J 
with vent apres aig Thy wr paeoncas 





VENT is seldom a seal .. . but it is in Accessible, Too! 
this high speed Allis-Chalmers motor. 
Just in case any oil or oil vapor might 
pass out of the bearing enclosure through 


Many man-hours in maintenance are saved 
because the motor can be inspected and main- 
the regular seals it can never reach the os pee ' a wd = the =“ 
motor interior. Instead, it enters an an- —* : tapas, aac i llmmaaletatiaaaal 
nular chamber at the rear of the bearing upper half of the split end shield. 

housing. Pressurized air from the motor For details on these and other features of 
fan region is introduced into this pressure Allis-Chalmers motors, call your nearby A-C 
chamber and is vented to atmosphere. Office or write Allis-Chalmers, Power Equip- 
Positive protection is provided. meiuct Division, Milwaukee 1, Wisconsin. 


ALLIS CHALMERS 
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ANY FLOW...0 to 4000 GPM 
K&M's new lab provides accurate data 
for more precise valve specifications 


Thorough testing under simulated on-stream 


thus made accurately predictable. 
conditions enables K&M to give you realistic 


The flow test laboratory is but one part of a 
valve performance specifications . .. reliable data continually expanding quality control program 
based on actual observation. No guesswork .. . that now includes radiographic inspection, high- 
no maybe’s. temperature leak testing and spectrometric analy- 
At K&M’s newly enlarged fluid dynamics lab, sis of critical valve assemblies. 


engineers can take simultaneous flow and pressure- When it comes to fluid control, why don’t you, 
drop readings at any desired flow rate up to too, come to K&M .. 


. where the highest stand- 
4000 GPM, under pressure heads of up to 225 ft. ard of 


workmanship is always an unwritten 
of water. In-the-line response characteristics are specification. 


diaphragm control valves | KIELEY & MUELLER, INCORPORATED 


Our 78th Year ' Oldest Pressure and Level Control Valve Manufacturer 
. 64 Genung Street, Middletown, New York 
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World's largest open hearth furnace 


utilizes Clarage Fans 


600 TONS enough steel in each heat for 


300 automobiles. That's the capacity of Weirton Steel 
Company's new open hearth furnace at Weirton, W. 
Va. Weirton Steel is a division of National Steel 
Corporation. 

Designed and built by Loftus Engineering Corpora- 
tion, Gateway Center, Pittsburgh, this giant is com- 
pletely automatic in operation. 

As for so many other impressive installations, Clar- 
age equipment was selected — a Clarage induced draft 
fan for the waste heat boiler and a Clarage forced 
draft fan for the furnace. 

Investigate the advantages Clarage equipment offers 
for YOUR mechanical draft installations. Contact our 
nearest sales engineering office or write us for complete 
literature. CLARAGE FAN COMPANY, Kalamazoo, 
Michigan. 


Clarage heavy-duty fan provides 
induced draft for waste heat boiler. 


y...dependable equipment for 
making air your servant 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Saaauunamal... DIAMOND 
“Multi-Port” Bi-Color Gauge 


for BOILER PRESSURES 
to 900 psig 


MODEL MP-900 


Ports Have 

Individual 

Round Glass, 

Mica and Gasket 

Instead of 

Long Strips “Sealed Beam" 
Lamps in 
“Hi-Lite"’ 

Iluminator 


STEAM SHOWS RED 


Also available 


fe bi raeo/ ] | is Model MP-3000 
: Z for boiler pressures 


to 3000 psig 





e 


WATER SHOWS GREEN Pa | | VS 


Complete 
Port Change 
and Cut Back 
into Service 
in Minutes 


Gauge Not 

Removed from 

Boiler for 

Gasket Changes é a | Instead of Hours 
and Other Normal 1 | 


Maintenance 


End Stems Stainless Steel 


_ (Also Available with 


Flange Connections) 


The individual round ports each having its own round red and water always shows green. There 
glass, round mica and round gasket (instead of the can be no question of the water level. 
conventional long strips) means less stress and strain 

... resulting in greatly reduced maintenance. When Recommended for both new and old boilers up to 
replacement is required, it is usually only one port 900 psig, the MP-900 Multi-Port will give you a new 
e « « Which can be changed in a very few minutes 


standard of gauge operation. Use the coupon below 
« « - and without removing the gauge from the boiler. 


for additional information. 

The Diamond Bi-Color feature is an- 

other important advantage of the MP- DIAMOND POWER SPECIALTY CORP. 
900 Multi-Port... steam always shows LANCASTER, OHIO 


Please send me without obligation a copy of new Bulletin 
No. 2044 explaining the advantages of the Diamond 
MP-900 “MULTI-PORT” Bi-Color Gauge for all boiler 
operating pressures up to 900 psig. 


DIAMOND POWER SPECIALTY CORP. NAME 





LANCASTER, OHIO COMPANY 


DRESS 
Diamond Specialty Limited © Windsor, Ontarlo cen 
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In 1936, I-T-E introduced the first 5 kv magnetic air circuit breaker and it 
has led the field in development of this type of equipment ever since. In the 
past 4 years alone, it has extended its line of 5 kv metal-clad switchgear to 
include the first 350 mva interrupting capacity air breaker and its line of 15 kv 


metal-clad switchgear to include the first 1000 mva air breaker. 


Get complete information on all I-T-E high voltage magnetic air circuit 
breakers. Call our nearest sales office today for it. Or write Switchgear 
Division, I-T-E Circuit Breaker Company, 19th & Hamilton Sts., Phila- 
delphia 30, Pa. 


SWITCHGEAR DIVISION 


Ii-T-E CiRCUIT BREAKER COMPANY 


) 
’ wf 
1936 P 
First 5 kv air circuit 1938 ay 
breaker—100 mva Increased capacity 
to 150 mva 1950 


1954 
Reached 250 mva rating Brought out 15 kv 1956 
air circuit breaker 350 mva in 5 kv class 
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1956 
750 mva in 15 kv class 


1957 
Now the 1000 mva 
15 kv circuit breaker 
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Get High CO. from 
Low Grade Coal 


at UTAH-IDAHO SUGAR COMPANY’S NEW $7,000,000 PLANT 


In any power plant, the percentage of 
COz in combustion gases is indica- 
tive of combustion efficiency. But at 
the power plant for Utah-Idaho 
Sugar Company’s new sugar beet fac- 
tory, Moses Lake, Washington, a 
good COs performance record is 
more than desirable. It’s actually 
essential! That’s because the plant 
supplies not only steam, but CO2 as 
well to sugar-making processes. The 
COz is extracted from combustion 


gases and becomes a vital ingredient 
in the production of over 75,000,000 
lbs. of sugar and thousands of tons 
of molasses the factory produces 
annually. With the plant limited to 
low grade western coal, continuous 
maximum combustion efficiency at 
all loads is necessary to insure ade- 
quate COz for processes. 


Republic Automatic Combustion 
Controls enable the plant’s spread 
stoker fired 250,000 lbs./hr. boiler 
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operating at 400 psig and 575°F. to 
meet CO2 requirements while match- 
ing steam supply to process demands. 
Daily COz charts indicate the boiler 
is consistently producing 12-13% 
COz2 in spite of the quality of coal 
burned. 


According to operators, ash removal, 
cleaning of the fire and soot blowing 
can be carried out with the combus- 
tion controls on automatic without 
disturbing the fuel-air ratio. Furnace 
draft is controlled satisfactorily de- 
spite the high stack on the plant. 
Turbine drives on forced and induced 
draft fans are speed controlled by 
the combustion controls, eliminating 
the need for dampers. A three ele- 


ment Republic boiler feedwater sys- 
tem is also tied in with the combus- 
tion control system to automatically 
supply the proper amount of water 
to the boiler at all steaming rates. 


This plant is one more example of 
how Republic combustion engineers 
design control systems that enable 
boilers to exactly meet individual 
plant requirements. There are 
Republic Combustion Controls for 
any size or type of boiler, for all 
methods of fuel firing, all arrange- 
ments of draft and all load condi- 
tions. When you want to be sure of 
getting maximum boiler perform- 
ance, ask Republic to design and 
build your combustion control system. 


0 6 Ey 


e@ TM ee 
OO IOG 


gee eseictc-- “att 
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Combustion controls for sugar factory's 
250,000 Ibs. /hr. boiler are centralized 
on Republic panel at right. 


REPUBLIC FLOW METERS CoO. 


A Subsidiary of Rockwell Manufacturing Company 


2240 Diversey Parkway 
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Kaiser Aluminum sheet 


for jacketing offers new economies 


through improved application methods 


Recent developments make possible 
new low costs for the power, 
refinery and chemical industries 


As YOU can see in the relative cost charts at the right, 
aluminum sheet jacketing now offers the lowest first cost of 
four well-known finishing methods for pipe insulation... 
and it offers lower first cost than wet-construction finishing 
methods for vessel insulation. 

Another important fact, not revealed in the charts, is that 
aluminum’s first cost is becoming increasingly competitive, 
thanks to newly-developed methods that speed application 
and reduce labor costs! 

And if maintenance costs were added to the comparisons, 
aluminum would present an even better value —because only 
aluminum eliminates maintenance.* Its remarkable resist- 
ance to corrosion eliminates the need for painting... even 
when exposed to weather and mechanical abuse. 


New Dry Wall Construction for Vessels 


A number of improvements in application technique—de- 
veloped by Kaiser Aluminum engineers in cooperation with 
specialists from various industries—adapt dry-wall type con- 
struction to the finishing of large cylindrical and flat insu- 
lated surfaces. These techniques virtually eliminate the need 
for costly application methods used to apply wet materials 
such as insulating cements, emulsions, mastics, adhesives, 
glue sizing and paint. Where corrugated aluminum sheets 
are used, positioning and fastening are simplified and 
speeded by familiar techniques employed for block insula- 
tions. 


New “Snap-Back” Aluminum Jacketing 
Speeds Installation on Piping 


Aluminum’s unique advantages in light weight and superior 
workability have made possible greatly simplified preformed 
“snap” jackets for quick, easy application on piping. 

Jacketing, preformed into undersize tubes from stiff sheets 
of aluminum, will snap back to a tight fit when placed over 
pipe insulation, freeing both hands for fastening. This tight 
fit requires less fasteners per running foot. 

The following is an outline discussion of important fac- 
tors in aluminum jacketing materials and alloys, with sug- 
gested application methods best suited to various insulated 
surfaces, including pipes, vessels, vessel heads and others, 


The Jacketing Alloys 


The following aluminum alloys, supplied in flat or coiled 
sheets, are successfully used for insulation jacketing: 1100, 
3003, 3004, 5005, 5050, 5052, Kaiser Aluminum industrial 
roofing and siding alloy, and Kaiser Aluminum standard 
roofing alloy. 


* Roofing felt has a lower initial cost than aluminum, but painting 
and maintenance offset this initial cost advantage. 


72 





FOR PIPES: 


Method of Finishing 





Relative Cost Installed (Material & Labor) 





. Plain aluminum sheets. 


Canvas (6 oz.) pasted with lagging 
adhesive, plastic sealer, 1 coat of paint. 


Rosin paper, canvas with wheat 
paste, glue size, 
2 coats of paint 


. Canvas (6 oz.) lagging adhesive, 
2 coats of paint. 














Results of first cost analyses of various insulation finishes 


NOTE: Charts show first costs only. To arrive at total 
costs, maintenance costs must be added. Whereas 
other finishing methods require frequent and costly 
maintenance, aluminum jacketing is virtually main- 
tenance-free. 





FOR VESSELS: 
Method of Finishing Color 





Relative Cost Installed (Material & Labor) 





Corrugated aluminum banded 
(0.024” thick) 


‘union | 
Corrugated aluminum fastened 
with screws. (0.024” thick) Auniun | 


A '4” coat finishing cement, wire 
mesh, 4” (dry) asphalt emulsion Black RMT + Painting 
SE | Painting 


A '%” coat finishing cement, 
ae 


e 
a 


Construction 


glass cloth, 2 sprayed coats Black 
asphalt cut-back mastic 

Scratch and finish coat insulating 
cement over wire mesh; 2 coats Black 
asphalt emulsion over wire mesh. 
Scratch and finish coat insulating 
cement over wire mesh; vinyl Re ee ae A 
emulsion, adhesive and sealer Off-white + Painting 


coat over 8 oz. canvas. 


Wet Construction 

















Sketch shows how preformed 
jacketing snaps back over 
piping, providing quick in- 
stallation combined with 
tight fit. This is also demon- 
strated in photo titled “Team- 
work,” 


Steel pipe 


Pipe insulation 


Based on maximum economy and performance, the gen- 
eral recommendation is the use of Kaiser Aluminum alloy 
5005 and Kaiser Aluminum industrial roofing and siding. 

The reasons for this recommendation, and the exceptions 
to it, are as follows: 


(a) Alloys in the 5000 series (which contain magnesium as 
the principal alloying element) and the clad alloys, such as 
AlClad 3004 (from which Kaiser Aluminum industrial roof- 
ing and siding sheet is made), offer superior corrosion re- 
sistance— especially in marine atmospheres. 
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(b) Alloy 5005 and the industrial roofing and siding alloy 
provide top performance at lowest cost for most jobs. Alloy 
5050 shows an advantage from the standpoint of strength 
over 5005, and in many instances its slightly increased cost 
(a fraction of a cent per square foot) is warranted. Where 
exceptional strength is required, alloy 5052 should be used. 


(c) Closely allied with alloy selection is a consideration of 
the section modulus of jacketing for large diameter vertical 
vessels. Kaiser Aluminum industrial roofing and siding sheet 
is superior in section modulus. On certain vertical vessels, 
usually those in the range of 3’ to 12’ in diameter, some de- 
signers prefer the close-up appearance of smaller corruga- 
tions. When this is preferred, most of the common alloys 
and the standard corrugated roofing alloy are satisfactory. 
Sheets should be 0.024” thick, embossed, corrugated to 114%” 
x 14”, and supplied in finished widths of 26”. 


A metal thickness of 0.024” is recommended in most cases. 
Corrugated aluminum 0.024” thick can be banded at less 
material and labor cost than the thinner 0.019” material 
fastened with screws. For insulated pipes with an O.D. of 
12.75” and less, 0.020” thick aluminum sheet is recom- 
mended. 
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These illustrations show method used to fabricate sn»p 
jackets: 


1. Using aluminum of proper alloy and temper... 


2. Cutting it to proper dimensions for easy, economical 
installation... 


3. Properly stiffening the overlapping edge by a simple 
angular crimp... 


. Forming it through a roller for proper circumfer- 
ence... 


. Snapping it around insulated pipe (below). 





Teamwork—with one man to snap jackets in place and another to band 
them, two men can cover 700 feet of 10-inch diameter tubing in one day! 


The best temper for pipe jacketing is 34 hard, designed 
as H-16 or H-36. For fitting jackets requiring numerous lock 
seams, 1/2 hard temper, H-14 or H-34, is recommended. 


Pipe Jackets 


Snap jackets are a quick, easy and economical method of 
enclosing insulated pipe. The simple process shown above 
produces a most effective jacket for pipe insulation. (Kaiser 
Aluminum’s booklet, “Insulation Jacketing Materials and 
Methods,” explains and describes the process in full detail.) 
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The alloy recommended is 5005-H 16, in coiled sheet form 
with plain finish. Embossed finishes are also available. Other 
alloys may be used, but it is desirable to use one alloy 
throughout. Width of coiled sheet should be 36”. Recom- 
mended thicknesses of sheets are 0.020” for insulation O.D. 
of 12.75” and under, and 0.024” for insulation O.D. of 14” 
and larger. 


Vessel Jackets 


Insulated vessels 36” O.D. and less— horizontal or vertical— 
should be jacketed with 0.024” thick by 36” wide 5005-H16 
alloy sheet, plain finish preferred. 

For insulated vessels larger than 36” O.D., horizontal 
mounting, use the same coiled sheet as above; for vertical 
mounting, use Kaiser Aluminum industrial roofing and sid- 
ing, 0.024” thick, embossed finished, 7g” deep corrugations 
with 2.67” pitch. 


Jackets for Large, Flat Surfaces 


For breechings and ducts, indoors and out, Kaiser Aluminum 
industrial roofing and siding, 0.024” and 0.032” thick and 
having 7g” deep by 2.67” pitch corrugations are most eco- 
nomical. Flat sheet, fluted sheet, and flat sheets stiffened 
with roll-formed standing seams offer other possibilities. 

For insulated boiler walls, jackets may be made of alumi- 
num sheets of several types. Thickness, size and fastening 
method will vary with specific boiler designs. 


Fasteners 


For pipes and vessels with insulation O.D. 36” or smaller, 
bands may be slit from the same aluminum sheet used for 
pipe jackets, or they may be purchased as standard stock 
items. For pipe insulation O.D. 12.75” and smaller, bands 
should be 1/2” wide by 0.020” thick, equal to A. J. Gerrard 
# 305-AL; seals should be equal to A. J. Gerrard #202-AL. 
For pipe or vessels with insulation O.D. 14” to 36”, bands 
should be 34” wide by 0.020” thick, equal to A. J. Gerrard 
#311-AL; seals should be equal to A. J. Gerrard #204-AL. 
For vessels with insulation O.D. 36” and larger, 34” wide by 
0.020” thick # 18-8 stainless steel expansion bands should 
be used. Banding should be equal to A. J. Gerrard Expand- 
R-Strap, #E311 1 S-4; seals should be #18-8 stainless 
steel, equal to A. J. Gerrard #204-SS. 

When required for pipe and fitting jackets, #7 by 12” 
aluminum pan head self-tapping screws, Type A, are sug- 
gested. Side laps and flashing with corrugated vessel jackets 
should be fastened with #7 x 34” aluminum pan head screws, 
Type A. Aluminum screws should be made from either 
6061-T6 alloy or anodized 2024. For fastening aluminum 
jackets to steel structural members, use #14 hex head 
screws, Type B, made from stainless steel # 18-8 alloy; #410 
is acceptable. 

Composite studs made from # 18-8 stainless steel and alu- 
minum (equal to Nelson Rivweld Studs or to Nelson Set 
Lock Studs supplied with aluminum washers) may be used 
to fasten corrugated aluminum jackets to angles. On siding, 
fasten studs on low part of corrugation. On roofing, fasten 
studs on crown of corrugation. 


Aluminum Jacketing Booklet Available 


Kaiser Aluminum’s new booklet, “Jnsula- —_rygy 
tion Jacketing Materials and Methods,” 7 
gives you complete details on the subjects 
outlined above. It also presents illustrated 
step by step application methods plus ma- 
terial and accessories charts to help you 
take advantage of recent advances in alu- 
minum sheet jacketing. Forty fully illus- 
trated pages in all! To get your free copy, 
write to: Kaiser Aluminum & Chemical 
Sales, Inc., Process Industries Department, 
919 N. Michigan Ave., Chicago 11, Illinois. 
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WHEN YOU CHANGE 
HYDRAULIC FLUID, CHANGE PACKINGS, TOO! 


Here’s why: Many fire-resistant fluids are highly destruc- 
tive to the common rubbers used for packing mineral 
base oils. 

The Garlock “ORANGE TINE” of packings has been 
developed specifically, and ONLY, for packing phosphate 
ester type fire-resistant fluids in dynamic applications. 

The ORANGE stripe across the packings quickly identi- 
fies them as suitable for use against fire-resistant fluids. 
Butyl Rubber is the base material used in these packings 
and is not compatible with mineral base oils. Therefore the 
“ORANGE LUNE’ packings should only be used with the 


phosphate ester type fire-resistant hydraulic fluids. 


"Registered Trademark 


Cutaway drawing of typical hydraulic cylinder. 
Orange shading indicates packing applications. 


TO A FIRE-RESISTANT 


The Garlock “ORANGE LINE” 
for fire-resistant hydraulic fluids 
Pack- 
ings, Kiozure* Oil Seals, Split 
KLozuREs, | 
Rings, and other forms of the 
Garlock 2,000... 
different styles of packings, gas- 
kets, and seals to meet all your needs. [ts the only com- 


it’s another reason why you get unbiased 


is available in CHEVRON* 


cups, flanges, O- 
| g 


Garlock CHEVRON Packing 


two thousand 
fire-resistant fluids. 


plete line . 
recommendations from your Garlock representative. Call 
him today or write for further information on recommended 


packings for use against fire-resistant hydraulic fluids. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For prompt service, contact one of our 30 sales offices and warehouses throughout the U. S. and Canada 


(Grarnitocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints, Fluorocarbon Products 


set. 


Orange stripe quickly identifies 
packing as suitable for use against 
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ESTABLISHED 1882 


Wider horizons for engineers 


SEVERAL TIMES on this page, I’ve talked about 
S the need for power-service engineers to take a 
broader view of their responsibilities. In my book 
technical skill is ho longer enough. Poday’s con- 
ditions demand that we play an increasingly im- 
portant management role. If we are to realize our 
full potential, we must accept this and prepare 


ourselves at cordingly ° 


\ forward-looking group of power-service men 
has done just this. | refer to the Institute of Power 
Engineers of Canada and to the Engineering-Man- 
agement Seminar that was an outstanding feature 
of their recent annual meeting. There, more than 
100 members of the Institute invested three days 
of their time, and a substantial fee, to explore the 
engineers management problems and, with the 
guidance of specialists from the Research Institute 
of America. to discover more effective ways of 


solving them. 


This program is a timely recognition of the fact 
that power-service operations in many plants are 
now big business. The top power-service man is 
thus responsible for a large staff, with all the per- 
sonnel problems involved, and for major expenses 


and capital investments, with all the cost-control 


and budgetary problems involved. Thus just the 


job of running his own department requires that 
the power-service engineer be a skilled adminis- 


trator as well as a competent technical man. 


But this is only a beginning. While running the 
power services efficiently is always the primary 
responsibility, more and more the engineer in charge 
must look beyond the narrow confines of his own 
department and view his operations as they influ- 


ence all phases of produc tion. 


In addition to meeting the immediate power- 
service needs of production departments, he must 
be constantly alert to opportunities for boosting 
output and cutting production costs through power- 
service improvements. If closer voltage regulation 
would increase production reliability and precision 
he must take the initiative in “selling” management 
on the returns from the investment involved. Hf 
improved steam trapping would speed heating proc- 
esses with consequent savings in production man- 
hours and increased machinery utilization, he can- 
not rest content with barely adequate traps. he 
must make the case for higher-capacity units and 


make it on the basis of production gains. 


These are but a few of the many broad-gage 
questions to which the power-service engineer must 
increasingly address himself if he is to realize his 
full value to the overall production operation. 
Only by so enlarging his horizons can the power- 
service engineer make his maximum contribution 
to the progress and profitability of his company. 
And only as he does so will he be recognized for 


what he is—-a key member of the management team. 





FOR VOLTAGES UP TO 600... 


There’s a Safe and Dependable 
BUSS Fuse or FUSETRON Fuse 


to fit the needs of every user 


If you want Plug Fuses... 


Use BUSS Clear Window Plug Fuses 


Their one-piece body and 
“safety”? design guarantees pro- 
tection. 


They are most convenient to 
use too, because real big windows 
and white backgrounds permits 
entire fuse strip to be seen. Even 
in poor light a blown BUSS fuse 
is easy to find. 


If you want to reduce blowing of Plug 
Fuses... 


Use FUSETRON 


dual-element Plug Fuses 


FUSETRON Plug fuses pro- 
tect like ordinary fuses against 
short-circuits and overloads 
but unlike ordinary fuses they 
won't blow on motor starting 
currents or other harmless over- 


loads. 

They are the type of fuses rec- 
ommended in the 1953 National 
Electrical Code. 


If you want to make safe protection REMAIN 
SAFE as well as REDUCE blowing fuses ... 


Use BUSS Fustats (have Type S base) 


FUSTATS like Fusetron’ Fuses 
have a dual-element and therefore, 
stop needless blowing — and they 
do more. 


They have a type S base that pre- 
vents anyone from replacing them 
with a penny or substitute — or using 
a size too large to protect. 


FUSTATS fit standard plug fuse 
holders by means of an inexpensive 
adapter that locks in place and needs 
never to be replaced. 


To protect motors and apparatus of 
voltages up to 125 against burnout... 


Use 0 to 14 amperes BUSS Fustats 


A FUSTAT of the proper size in- 
stalled to handle only the motor cur- 
rent will reduce to a minimum the 
chance of a motor burnout from an 
excessive over-current. In like manner 
it will protect solenoids, coils and 
transformers against burnout. 


FUSTATS have the same degree of 
Underwriters’ approval for both 
motor-running and short-circuit pro- 
tection as the most expensive devices 
made. They give all the protection it is possible to 
obtain with any device on the market. 
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If you want fuses that — abolish all If you want Renewable Fuses... 


needless blows, stop overheating in panels = [se BUSS Super-Lag Renewable Fuses 
and switches, protect motors against ES The big advantage of these 
burnouts... ® § fuses over all other renewable 


s : : a fuses comes from the prevention 
Use FUSETRON dual-element Fuses of useless interruptions of service 
E ) caused by needless blows. 
With rare exceptions, ; The reason for this perform 
: ance is found in the de 
breakers do not protect 7 ya sign of the fuse-case 
except against short- ON ss \ which assures good con- 
inky ns necareeten ‘2 #8 ; zy tact on the fuse link, even 
circuit but FUSETRON B3 > 4 eal if the fuse is renewed by 
fuses provide TEN ; : an inexperienced person 
POINT protection. 2 and by the time-lag 
7 ; built into the link that 
prevents the fuse from 
opening on motor start- 
Protect against needless blows caused by harmless : ing currents or other 
overloads. # harmless overloads. 


ordinary fuses or circuit 


Protect against short-circuits. 


Protect against needless blows caused by exces- 

sive heating lesser resistance results in much ‘ 

cooler operation. If you want SAFE protection on 
Provide thermal protection for panels and loads above 600 and up to 
switches against damage from heating due to poor 


contact. Nae 5000 amps... 


: lag ~ r roo . , 

Protect motors against burnout from overloading. ; Use BUSS Hi-Cap Fuses 
» . . enatnae > . 25 > FS - - 
wt oc a motors against burnout due to single On voltages up to 600, high speed op- 
a eration on heavy shorts limits current to 
. Give DOUBLE burnout protection to large safe values. This minimizes damage to 

motors without extra cost. equipment and cuts down dangerous 

Make protection of small motors simple and in- stresses on transformers. 

expensive. 


Protect against waste of space and money aco a : yh ; 
permit use of proper size switches and panels. : y For Short-Circuit Protection or 
Protect coils, transformers and solenoids against = when fast opening is desired. . 
burnout. 5 ’ , roo ° e 7 
a > ise ISS ses 
FUSETRON duel-element FUSES save you time dy: l BUS Limitron Fu 


and money because they are made to PROTECT Es The extremely fast opening charac- 

not to blow. ss teristics of these fuses prevent heavy 
short-circuit currents from building up 
under fault conditions. 


For protection of TV, Radio, Instruments, 
_ Radar, Avionics and Electronic Equipment... 
Use BUSS One-Time Fuses = Use BUSS and FUSETRON Small 


‘They save you time and e Dimension Fuses 
trouble because they get the 


If you want Non-Renewable Fuses... 


A complete line is avail- 
able. Madein Dual-element 
manufacture as do all prod- ’ a \ AA (slow-blowing), Renewable 
ucts carrying the BUSS ys \ “ # IO fa and One-Time types in 
Trademark. ; = ee ee sizes from 1/500 ampere 

f s up. 


same engineering care in 


Every BUSS One-Time 
fuse can be depended upon 
to operate as intended under 
all service conditions. 


And there is a companion 
line of BUSS Fuse Clips 
Fuse Blocks and Fuse 
Holders to take them. 
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ALL IN A DAY’S WORK at 


(Ketaburgh Ogee 


Every Pittsburgh Piping job is different, but all are alike in one respect .. . 
control the flow and harness the energy of high temperature steam, gases, 
or liquids at high pressures, It’s all in a day’s work at Pittsburgh Piping 

to fabricate piping for a central station, an atomic energy installa- 

tion, or for industrial and processing operations. Our service 

includes every phase from blueprint through erection: 

engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 
weighing ten tons, for 
cross-over piping in central 
station. 





joi ft 








D EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 























modern 
plant 
| survey 


These pages bring you the most data available anywhere on design features of steam 


















EERE Te 








and hydro units planned, under construction and starting operation. Because of the 
way we must compile facts, the survey does not include all current programs, nor does 
it consist only of current construction. Let us tell you how the job’s done and point 


out listing limitations—so you can use the survey effectively. 


e HOW WE DO THE JOB. As a continuing service, POWER’S editors assemble 
5 news of installations planned or ordered. We send questionnaires to individual com- 
panies asking for project details. The replies go into the tables, compiled at approxi 





mately yearly intervals—last survey appeared in the Mid-September 1956 issue. 


@ ITS LIMITATIONS. In the nature of things, you can see these tabulations can’t be 


complete. Nor can published lists correspond exactly in point of time with actual 





installations or announcements of them. Data may appear in the tables well before 





construction starts, or if engineering is delayed, may not appear until long after a 
project is announced, Revised listings duplicated from previous surveys are so marked. 
e HOW TO USE SURVEY. Being representative of design and construction in 
progress in 1956 and early 1957, the following tables give useful information on 
general trends. These trends appear on the pages preceding the tables. 


@¢ HOW NOT TO USE IT. Remember, these are not complete lists, only extensive 


samples. Don’t use survey facts to get total figures on capacities, sales, etc., or to 





make comparisons where incompleteness distorts results 


> Ai 
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THROTTLE STEAM CONDITIONS 














THROTTLE STEAM CONDITIONS at higher levels are being used MORE THAN HALF of new turbine capability starting in 1957 
by an increasing proportion of the new and planned units and later will use steam at 2000 psig, 1000 F and higher 


Trends in CENTRAL STATIONS 


O-- 199 
200—- 399 
400-- 599 

E 600-- 799 
800— 999 
1000-1199 
1200-1399 
= 1400-1599 
1600—1799 
1800-1999 ff 


& 
2 
° 
°o 
° 


water deaerating pressure, psia 


Boiler capacity 


“10 20 30 40 50 0 10 20 30 40 5 
Number of units Total capacity,million Ib per hr of units 








STEAM-GENERATOR CAPACITIES keep pace with demand for FEEDWATER DEAERATING pressures run at higher levels 
larger power packages, largest generates 3,850,000 Ib per hr for new units, less than 20% use condenser deaeration only 





Natural circulation 
Pressurized furnace 
Forced circulotion 
Once through 

Dual circulation 





sEEL survey 


i 
‘ Power surveys 


fio 


Boiler features 


ro} 


Economizer only 
Air heater only 
Economizer & air heater 


1000 mw 


on 


Regenerative 
Tubulor 
Plate 


Yearly added steom capacity, 
































Air heater type 


i ome 50 100 150 200 250 
1957 1958 1959 1960 & later Number of boilers 





POWER SURVEY in this and previous reports covers 95% of STEAM-GENERATOR FEATURES show growing use of all heat- 
40,200-mw steam capability scheduled to start ‘57 and later recovery units, increasing acceptance of pressurized furnaces 
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~N 
ro) 
Tora/ number of units 








FIVE BLEED POINTS still predominant for all turbines but 7 
points finds most frequent use in high-pressure units 


O- 49 
SO- 99 
100- 149 


2 150- 199 


3 200-249 


250-299 


~ 300-349 


350-399 





450 


500 


25 50 75 
Number of units 


00 0 2 a 


TURBINE CAPABILITIES respond to rising demands for power with more larger 
units, average size of future units is 126 mw; largest is 500 mw — sets new record 


Underfeed stoker 
Spreader stoker 

Spreader stoker & trav gr 
Traveling grate 

Traveling grate & gas 


Ol 
Gas 
Gas & oil 


Pulverized coal,oil,gas 
Pulverized coal & oil 
Pulverized coal & gas 
Pulverized coal 


Cyclone furnace 
Cyclone furnace, gas 
Cyclone furnace, oil 
Cyclone,oil and gas 


20 40 60 80 
Number of units 


100 120 


FIRING EQUIPMENT shows slight increase in proportion 
of coal-fired furnaces with drop off for oil and natural gas 
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Total capability, million kw 
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TJota/ munber of boilers 
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FURNACE HEAT RELEASE rate continues drifting towards 
lower values as coal-fired boilers increase proportionately 


Backpressure 
Double reheat 
Single reheat 
Regenerative /08 


100 150 
Number of units 





Backpressure 


Double reheat 





Single reheot 





Regenerative 


6 8 lo 0 20 30 40 
Total capability, million kw 











REHEAT TURBINES are preferred for new 
units, they have average size of 165 mw 


Demineralizer 
Evaporator 

Evaporator and softener 
Softener 

Evaporator and demineral 
Demineral, soft, evap 


Steam jet 

Rotary pump 
Reciprocating pump 
Steam jet and rotary 
Steam jet and recip pump 


Air removal 


Spray pond 
Cooling towers 


Indoor station 
Outdoor station 
Semi-outdoor station 


me. 2 
Number of units 
STATION FEATURES show proportion of indoor plants holds 
about the same as in earlier modern power plant surveys 





1957 Design Survey of Typical New 


Compiled by Althea Thornton, Assistant Editor 


Philadelphia Electr 
ndianaMichigan Electr 


sas & Electr 
innati Gas & Elect 


eveland Electric liuminating 


Niagara Mohawk 


Ohio Edisor 


Pacific Gas & Ele 


Pennsylvania Electr 


Pennsylvania F 


Alabama Powe: 
Appalachian Electr 


entral WWlinois F 


necticut Lig 


onsolidated Ed 


Houston Lighti 


Wlinois Power 
Mississippi Power & Light 
’klahoma Gas & Elect 


San Diego Gas & Electric 


Southem Electric Generating ( 


Texas Electric Ser 


Toledo Edison C 
Public Service Company of Oklahoma 


Arizona Public Service ( 


A ~ Anthracite 

AC -—Ailis-Chalmers Mig Co 
Ad —Admiralty 

AdD — Admiralty D 

Adi = — Admiralty, Inhibited 

Al = = Aluminum 

AIB  — Aluminum Bronze 

AiBr — Aluminum Brass 

AlBrl - Inhibited Aluminum Brass 
AnAd — Antimonial Admiralty 
AsAd — Arsenical Admiralty 
AsAdB~ Arsenical Admiralty Bronze 


82 





BOILERS 





Surface, 1000 sq ft 








Location 


Eddystone, Pa 


Fairbanks, Ind reed American Gas & Electric Sve Com 
New Haven, W.Va i m American Gas & Electric Sve Corp 
\Cresap, W. Va mmer '? American Gas & Electric Sve Corp 


Essexville, Mich 





Consulting engineers 


Unit No., new units 
First operatior~ 


few units 


1000 Ib per hr 























iy 


( 


S388 
s SS Thottle pressure, psig 


we & 
& 
Ss 


Sommonwealth Associates inc 


Roseton, N.Y [ Burns & Roe Inc 


Columbia Park, Ohi 
Ashtabula, Ohic 


(East China Twp, Mich 
(Detroit, Mich 


Belmont, N 


{Hunt figton Beach 
Ne a Oxnard, Calif 
lak Creek, Wisconsi 


Ridgefield, N.J Bergen 


Barry 
ch River 


Meredosia 


Joliet 


nica | fawtord 
Waukegan 

h Fisk 
| Northwest 


Norwalk, Conn Norwalk Harbor 
Queens, New York, N.Y Astoria 


Strang, Texas Sam Bertron 


North Houston, Texas North Houston 
Bend. Texas Smithers Lake 
N.E. of Hennepin, | Hennepin 
Jackson, Miss Rex Brown 
nt Oklahoma City, Oki Mustang 
{Chula Vista, Calif South Bay 
(Carlsbad Encina 


Wilsonville, Ala Segco No. 1 


Texa sfaham 
City, Texas Morgan Creek 


e, Maumee Bay Bay Shore 


Oologat 
Ocotillo 


Yuma-Axis “" 


AsAdl — inhibited Arsenical Admiralt 

AsCu - Arsenical Copper 

B — Variable pitch blade 

BB = Brown Boveri Corp 

Br - Brass 

BW —- Babcock & Wilcox Co 

BWG - Babcock-Wilcox & Goldie- 
McCulloch Ltd 

Cc ~ Coal, bituminous 

CE — Combustion Engineering Inc 

CES — Combustion Engineering~ 
Superheater Ltd 


¢ 


Sargent & Lundy 


nonweaith Associates inc 


si[bert Associates Inc 


Ebasco Services Inc 


Stone & Webster Engrg Cort 
silbert Associates inc 


Bechtel Corp 


Bechtel Corp 


Black & Veatch 


Sargent & Lundy 


Southem Services Inc 
American Gas & Electr 


Sargent & Lundy 


Sargent & Lundy 
Sargent & Lundy 
Bechtel Corr 

Sargent & Lundy 
Sargent & Lundy 


Jnited Engineers & Constructors 


Ebasco Services Inc 


Ebasco Services Inc 


Ebasco Services Inc 


Sargent & Lundy 

Ebasco Services Inc 5 1560 
Sargent & Lundy 559 2 . 1560 
Pioneer Service & Engr l “60 2 980 
Pioneer Service & Engrg 800 


Sy - : 1 1700 
Southem Services Inc 7. 7 1 1700 
Ebasco Services Inc ( 1550 
Ebasco Services Inc l ] 1300 
G T Saathoff y ] 950 


Black & Veatch 1150 
Ebasco Services inc 17 ; 200 


Bechtel Corp 575 


y Ni — Cupro nickel GE = General Electric Co 
— Condenser deaeration Hy Hydraulic coupling 
-CA Parsons & Co, Ltd — Lignite 
— Cyclone furmace — — Motor drive 
~ Damper Ma  — Magnetic coupling 
— Dry bottom Mp — Two motors per fan 

— Dual turbine and motor drive MV —Metropolitan-Vickers Electrical 

— Erie City Iron Works Co Ltd 

— English Electric Co Ltd N 

— Elliott Co Oo 6-0 

— Foster Wheeler Corp P — Pulverized 

— Natural Gas PAd = Phosphorized Adm tality 
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entral-Station Installations 





ya 
° 
2 
a 
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TURBINES 








Economizer surface per 


boiler, 1000 sq ft 


Heat release, 1000 Btu 
per cu ft per hr 
Air-heater surface per 
boiler, 1000 sa ft 

Total boiler cooeclty inet 
new units, 1000 Ib per hr 


+ 
Full-load deaerator 


pressure, psia 


Air-heater type 
Air-flow control 
Gas-flow control 


Fumace volume, 
Fumace bottom 
Heating value 
1000 Btu per Ib 
Ash-softenin, 
temperature, 
Flow control 
Manufacturer 


1000 cu ft 





















































- 
zs 
Ss 


=== 


=== 
=z=z z= 


zzz z= 
=zz=z= 


zzz zc= 
=zeeczz 


M M 
M M 
M M 
M N 
M N 
M N 
1) N 


zs == =zsestczt= 


==zt= 


21.8 
25.8 


Pi == Plate UF ~Underfeed stoker 7 ~ Blu per cu ft 


R = = Regulator 
Re —~ Regenerative 
~ Riley Stoker Com 
~ Speed control 
— Silicon Bronze 
— Springfield Boiler Co 
~ Spreader stoker 
— Slag tap 
— Turbine drive 
— Traveling grate stoker 
Tu - — Tubular 


Ul = — Union tron “ye 

v ~ Vane contro! 

We - Nenhagnecse Electric Com 
Wi =~ Wickes Boiler Co 

(823) — Stoker grate area, sq ft 

1 — Revised data, previously listed 9-56 
2- bn agar boiler 

3 — Double reheat 

4 — Hp 3600 mpm, 2 1800 rpm 

5 — Preferred stand: 

6 ~ Pressurized a 
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8 — Two, driven by mai.) unit shaft 
9- installation 
10 — Half capacity 
11 = Hp 3600 mpm, Ip 3600 mpm 
12— Uns an ie der Aosta 
Electric Power Co 
13 — Heating plant 
14 ~ Btu per sq ft per hr 
1800 rpm 
16 — Each one-third capacity 
17 — Driven by generator shaft 


Semi-outdoors 
19 — Revised data, previously listed 9-55 
20 ~ Nameplate rati 
21 ~~ Replaces wit 

coal 


23 ~ Fluid coke 

24 - Automatic extraction on one 

s- eae 
— Sub-bi tumu nous 


27 ~ Gas turbine exhaest, supplies boiler ir 
2a - Jointly owned with California 

Electric Power Co 
= ~ Senbtinnt 
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BOILERS 





Surface, 1000 so ft 











Unit No., new units 
Throttle pressure, psig 


First operation 
Capacity, each, 
1000 Ib per hr 
Manufacturer 


Location Plant name Consulting engineers 























Everett, Mas Mystic Jackson & Moreland Inc 
(Sar Bernardino, Ca San Bemardin Fluor Corporation 
4 Yuma, Ariz Yuma Axis Bechtel Corooration 
(Highs rove, Calif Highgrove Fluor Corporation 
Peoria, Il La Marsh Commonwealth Associates, Inc 


Central Power & Light Cc Calallen, Texas Lon C Hill Sargent & Lundy 
necticut Light & Powe Devon, Conn Devon United Engineers & Constructors 


allas Power & Light Dallas, Texas North Lake Ebasco Services Inc 


P : § Indian River, Del Indian River United Engineers & Constructors 
Jelaware Power & Light , r as a 
1 Wilmington, Del C F Braun & Co 
J St. Petersburg, Fla Paul L Bartow Black & Veatch 
(Enterprise, Fla George E Tumer . Black & Veatch 
Brunswick, Ga McManus Southem Services Inc 
Pensacola, Fla tist Southem Services Inc 
Wichita, Kan Murray Gil Ebasco Services Inc 
(nr Wichita, Kan Ebasco Services Inc 


wer & Light Lawrence, Kan Lawrence Black & Veatch 
j Port Jefferson, N.Y Port Jefferson Ebasco Services Inc 
\island Park, N.Y Edward F Barrett. Ebasco Services Inc 

siana Power & Light Sterlington, La Sterlington Ebasco Services Inc 
Louisville Gas & Electr Louisville, Ky Cane Rur Pioneer Service & Engrg Co 


Island Lighting Cc 


Mississippi Power Cc Handsboro, Miss iulf Coast Southem Services Inc 
Montaup Electric Ce Somerset, Mass Montauf Stone & Webster Engrg Corp 
Northern States Power St. Paul, Ming High Bridge Pioneer Service & Engrg Co 


Public Service f Indiana, Inc New Albany, Ind New Albany Sargent & Lundy 


Rochester Gas & Electric Corr Rochester, N.Y Station 3 silbert Associates inc 
Texas Power & Light ( McLennan County, Texas Lake Creek Ebasco Services Inc 

West Penn Power Cc Reesedale, Pa Armstrong Sanderson & Porter 
Savannah Electric & Power Co Port Wentworth, Ga Port Wentworth Stone & Webster Engrg Corp 
Atlantic City Electric Penns Grove, N.J Deepwater xibbs & Hill Inc 


Central Louisiana Electri n St. Landry, La Coughlin Sargent & Lundy 


‘olumbus & Southern Ohio Electr Conesville, Ohio Conesville Ebasco Services 


Ft. Myers. Fla Ft. Myers Ebasco Services 
Lake Monroe, Fla Sanford Ebasco Services 


wer & Light 


lowa Power & Light Co puncil Bluffs, lowa Council Bluffs Black & Veatch 

lowa Public Service Waterloo, lowa Maynard Ebasco Services 

Kentucky Utilities ( entral City, Ky Green River Sargent & Lundy 

Minnesota Power & Light Cohasset, Minn Clay Boswell Ebasco Services Inc 

Otter Tail Power ( Fergus Falls, Minn Hoot Lake Bums & Roe Inc 
1 El Paso, Texas Rio Grande Stone & Webster Engrg Corp 

e k, Wy Dave Johnston Ebasco Services Inc 

Williamsport, Md R Paul Smith Sanderson and Porter 


ol Cherokee Ebasco Services Inc 
amet Steams Roger Mfg Ce 
Lieberman Sargent & Lundy. 
Station B 


sannon Stone & Webster Engrg Corr 


No. 4 Sanderson & Porter 


3ridgeport, Conn Bridgeport Harbor Jackson & Moreland 
Carbon Bechtel Corp 
{ Haskell, Texas Paint Creek Sargent & Lundy 
) Girvin, Texas Rio Pecos Sargent & Lundy 
ambridge, Mass Kendal! Square Gilbert Associates Inc 


astle Gate, Utab 


Atlantic ( actri Deepwater, N.J Deepwater Gibbs & Hill Inc 

J} Honolulu, Hawaii Honolulu 

(Waiau, Oahu Waiau Bechtel Corp 

M ui Put ervice ibley, Mo Burns & McDonnell! Engrg Cc 
Service f New Mex Albuquerque, N.M Reeves Steams Roger Mfg Co 

Inited Gas Improvement ( Hunlock Creek, Pa. Hunlock United Engineers & Constructors 

Calgary Power Ltd Wabamun, Alberta, Canada Wabamun Montreal Engineering Co Ltd 

Central Power & Light Co Bates, Texas ) L Bates Sargent & Lundy 


Hawaiian Electr 


2 
taal 


— General Electric Co 
~ Hydraulic coupling 
~ Lignite 

~ Motor drive 

— Magnetic coupling 


A — Anthracite AsAdi — Inhibited Arsenical Admiralty — Cupro nickel 

AC =~ Allis-Chalmers Mig Co AsCu ~ Arsenical Copper — Condenser deaeration 
Ad = = Admiralty B — Variable pitch blade ~ CA Parsons & Co, Ltd 
AdD — Admiralty D — Brown Boveri Corp — Cyclone furnace 

Adi = Admiralty, inhibited ~ Brass : ~ Damper 

Al — Aluminum ~ Babcock & Wilcox Co — Dry bottom : — Two motors per fan 

AIB_ = Aluminum Bronze — Babcock-Wilcox & Goldie- ~ Dual turbine and motor drive — Metropolitan-Vickers Electrical 
AlBr =~ Aluminum Brass McCulloch Lid ~ Erie City iron Works Co Lid 

AlBrl — inhibited Aluminum Brass ~ Coal, bituminous — English Electric Co Ltd None 
AnAd — Antimonial Admiralty — Combustion Engineering Inc ~ Elliott Co 

AsAd — Arsenical Admiralty ES — Combustion Engineering- FW — Foster Wheeler Corp 
AsAdB — Arsenical Admiralty Bronze Superheater Ltd ~ Natural Gas 


Ss55="= 


- Oi 
— Pulverized 
‘Ad = Phosphorized Admiralty 


vuoz 
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ral-Station Installations 





-D FANS FEED PUMPS TURBINES CONDENSERS 





1000 Btu per tb 
Total boiler capacity inc! 


new units, 1000 Ib per hr 
Total generator capability 
inc! new units, 1000 kw 






































Heat release, 1000 Btu 


per cu ft per hr 
Economizer surface per 


boiler, 1000 so ft 
Air-heater surface per 


boiler, 1000 so ft 
Full-load deaerator 


Fumace bottom 
Air-heater type 
Ait-flow contro! 
Heating value 
Astrsoftening 
temperature, F 
F low contro! 
Capability, each 
1000 kw 
Manufacturer 
Backpressure, psia 
No. bleed points 
Surface, 1000 sa ft 
No. water passes 
Tube material 


Fumace volume, 


Drive 

















PI - Plate ~ Underfeed stoker 7 — Btu per cu ft 18 — Semi-outdoors 
R — Regulator ~ Union tron Works 8 — Two, driven by main unit shaft 19 — Revised data, previously listed $55 
Re — Regenerative ~ Vane control 9 — Outdoor installation 20 — Nameplate rating 
RS = Riley Stoker Corp WE = — Westinghouse Electric Corp 10 — Half capacity 21 — Replaces 25-cycle unit 
$ — Speed contro! wi ~ Wickes Boiler Co 11 — Hp 3600 rpm, ip 3600 rpm 22 ~ Future coal 
SiB Silicon Bronze (823) — Stoker grate area, sq ft 12 — Units 1 and 2 listed under Appalachian 23 — Fluid coke 
SP Springfield Boiler Co 1 ~ Revised data, previously listed 956 Electric Power Co 24 — Automatic extraction on one point 
SS — Spreader stoker 2 — Once-through boiler 13 ~ Heating plant 25 — Normally serves adjacent refinery 
ST — Slag tap 3 — Double reheat 14 — Btu per sq ft per hr 26 — Sub-bituminous 
T — Turbine drive 4 — Hp 3600 rpm, Ip 1800 rpm 1s — 1800 rpm 27 — Gas turbine exhaust supplies boiler air 
TG -— Traveling grate stoker 5 — Preferred standard 16 ~ Each one-third capacity 28 ~ Jointly owned with Califorma 
Tu — Tubular 6 — Pressurized furnace 17 ~ Driven by generator shaft Electric Power Co 

29 ~ Semi-bituminous 
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1957 Design Survey of Typical New 


Compited by Althea Thornton, Assistant Editor 

















Throttle pressure, psig 


Unit No., new units 
First operation 
new units 
Capacity, each, 


1000 Ib per hr 























Plant name | Consulting engineers 


interstate Power Dubuque, lowa Dubuque Sargent & Lundy 
Newfoundland Light & Power Ltd St. John’s, Newfoundland Montreal Engineering C 


acific Gas & Electr Eureka, Calif Humboldt Bay 3echtel Com 


f Saskat pon, Sask So.Sask. River R A Hanright 
askatchewan Power Cor ‘ 


{ Estevan, Sask Boundary Daw Ewbank & Partners (Canada) Ltd 


ity, Col Clark Stearns-Roger Mfg ( 
anadian Utilities, Ltd % of Forestburg, Alberta Battle River Haddin Davis & Brown 
entral Kansas Power Cc Hays, Kansas Hays Black & Veatch 

Maritime Electr Ltd harlottetown, PEI, Canada Montreal Engineering Co 


mitherm Colorado Power ( Canon ( 


New Bedford Gas & Edison Light Ce New Bedford, Mass Cannon St NEGEA Service Com 


IPAL, FEDERAL AND COOPERATIVE INSTALLATIONS 


Bridgeport, Ala Widow's Creek 


. Gallatin, Tenn Gallatin 
ennessee Valley Authority . asia 


Waverly, Tenn Johnsonville 


Hydro-Electric Power Comm of Ontaric Toronto, Ontario R. L. Heam Stone & Webster Engrg Corp 


Jmaha Public Power District )maha, Neb North Omaha Pioneer Service & Engrg Co 


alt River Power District Glendale, Ariz Agua Fria Bechtel Com 


Leon Creek xibbs & Hill, Inc 
Mission Road Gibbs & Hill, Inc 
Jairyland Power Cooperative Alma, Wis Alma Vern E Alden Co 
E. Kentucky Rural Electric Coop. Com Ford, Ky Wm. C Dale Stanley Engineering Co 
Talleyrand Reynolds, Smith & Hills 
South side Reynolds, Smith & Hills 


San Antonio Public Service Board San Antonio, Texas 


ity of Jacksonville Jacksonville, Fla 


ty Utilities of Springfield Kissick, Mo James River Burns & McDonnell Engrg Co 
Plains Electric G & T Coop, Inc Algodones, N. Mex Algodones Laramore, Douglass & Popham, Inc 
Alabama Electric Cooperative, Inc Gantt, Ala McWilliams Burns & McDonneli Engrg Co 


Brazos Electric Power Coog, Inc East of Weatherford, Tex 


ity of Bryan Bryan, Texas Municipa Lutz & May Co 

orn Belt Power Cooperative Spencer, lowa Spencer Stanley Engineering Co 
Eastem lowa Light & Power Cooperative . Montpelier, lowa Montpelier Stanley Engineering Co 

ity of Gainesville Gainesville, Fla Ebaugh & Goethe 


City of Hamilton Hamilton, Ohio Municipa Emery, Marker & Campbell 


Hastings Utilities Hastings, Neb North Denver Lutz & May Co 
City of Lubbock Lubbock, Texas Municipal Nelson Miner & Co 


Manitoba Hydro-Electric Selkirk, Manitoba Selkirk Ewbank & Partners (Canada) Ltd 


City of Muscatine Muscatine, lowa Municipal Stanley Engineering Co 


= 


Peru Board of Public Works & Safety Peru, Ind Municipal Pfeifer & Schultz 
Rushmore G & T Cooperative, inc Lead, So. Dakota Kirk Steams-Roger Mfg Co 
Key West Utility Board Key West, Fla Municipal R W Beck and Assoc 
City of Reading Reading, Ohio Municipal 

Nova Scotia Power Commissi Trenton, N.S., Canada Trenton 


ity of Jonesbore Jonesboro, Ark Municipal Bums & McDonnell Engrg Co 
City of Crawfordsville Crawfordsville, Ind Municipal Stanley Engineering Co 
Southwestem Federated Power Cory Creston, lowa Summit Lake Stanley Engineering Co 
Sikeston Board of Public Works Sikeston, Mo Municipal Burns & McDonnel! Engrg Co 
City of Spencer Spencer, lowa Municipal Stanley Engineering Co 


Webster City Webster City, lowa Municipal Stanley Engineering Co 

City of Orrville ville, Ohic Municipal H R Hadlow 

City of Chanute Chanute, Kansas Municipal Universal Engrg Co, Inc 
ity of Chillicothe hillicothe, Mo. Municipal Stanley Engineering Cc 


Fairmont Water & Light Commissior Fairmont, Minn Municipal Ellerbe & Company 
McPherson Water & Electric Dept McPherson, Kan McPherson F D Diehl 

ty of Painesville Painesville, Ohi Municipal HR Hadlow 

ty of Schuyler Schuyler, Neb Municipal Lutz & May Co 


— General Electric Co 
~ Hydraulic coupling 
— Lignite 

~ Motor drive 

— Magnetic coupling 


fn — Anthracite AsAdt - inhibited Arsenical Admiralty - Cupro nickel 
AC -Allis-Chalmers ig Co AsCu — Arsenical Copper ~ Condenser 4 xeration 
¢ == Admiralty B ~ Variable pitch blade ~C A Parsons & Co, Ltd 
— Admiralty 0 BB ~ Brown Boveri Corp - Cyclone furnace 
- Admiralty, inhibited Br - Brass ~ Damper 
- Aluminum BW — Babcock & Wilcox Co ~ Dry bottom ~ Two motors per fan 
— Aluminum Bronze BWG — Babcock-Wilcox & Goldie- Du § ~ Dual turbine and motor drive ~ Metropolitan-Vickers Electrical 
- Aluminum Brass ~ McCulloch Lid EC Erie City ron Works Co Ltd 
— tnhibited Aluminum Brass c — Coal, bituminous EE English Electric Co Ltd None 
— Antimonial Admiralty CE  ~ Combustion Engineering inc EL -EllottCo ; 
— Arsenical Admiralty — Combustion Engineering- FW = Foster Wheeler Corp 
AsAdB ~ Arsenical Admiralty Bronze Superheater Ltd G ~ Natural Gas 


SSE 5° =Sh 


~ Oi 
~— Pulverized 
— Phosphorized Admiralty 


vuoz 
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ral-Station Installations 





FEED PUMPS TURBINES CONDENSERS 








city inc! 
per hr 


tb 


mr 


i 


Total generator capability 
incl new units, 1000 kw 


Full-load deaerator 


pressure, psia 
Surtace, 1000 so ft 


Airflow contro! 
Gas-flow control 
Heating value 
1000 Btu per Ib 
Ash-softenin 
temperature, 
Flow contro! 
Manufacturer 
Backpressure, psia 
No. bleed points 
No. water passes 
Tube material 
Total boiler 
new units, | 


Drive 


















































Fumace volume, 

Heat release, 1000 Btu 
per cu ft per hr 
Fumace bottom 
Economizer surface per 
boiler, 1000 sa ft 
Air-heater surface per 
boiler, 1000 sq ft 
Air-heater type 


~ Plate ~ Underfeed stoker 7 — Btu per cu ft 18 — Sem-outdoors 
— Regulator ~ Union iron Works 8 — Two, driven by main unit shaft 19 — Revised data, previously listed $55 
~ Regenerative — Vane contro! 9 ~ Outdoor installation 20 — Nameplate rating 
~ Riley Stoker Corp ~ Westinghouse Electric Corp 10 — Half capacity 21 - Replaces 25-cycle unit 
~ Speed contro! wi ~ Wickes Boiler Co 11 — Hp 3600 mpm, ip 3600 rpm 22 — Future coal 
~ Silicon Bronze (823) — Stoker grate area, sq ft 12 — Units | - 2 “~~ under Appalachian 2- okey ae ‘ 
— Springfield Boite: Co abe Electric Power Co “= ic extraction on one pote 
- Syrester stoker 5 - peter heey od — 13 — Heating plant 25 — Normally serves adjacent refimery 
— Slag tap 3 — Double reheat 14 ~ Btu per sq ft per hr 26 — Sub- bituminous 
— Turbine drive 4 — Hp 3600 rpm, ip 1800 rpm 15-1800 pm 27 ~ Gas turbine exhaust supplies botler air 
— Traveling grate stoker 5 ~ Preferred standard 16 ~ Each one-third capacity 28 — Jointly owned with Califorma 
— Tubular 6 ~ Pressurized furnace 17 — Driven by generator shaft Electric Power Co 
29 — Semi-bituminous 
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TODAY’S STEAM 
CONDITIONS 











TOTAL REPORTED SALES of both low, high-pressure boilers TOTAL CAPACITY increase in high-pressure high-temperature 
show gain. H-p unit rise is marked, I-p units keep big lead range is due to relatively few but significant installations 





BOILER SIZES FIRING METHODS HEAT RELEASE 


— oT 


| 
| 


550-599 Traveling—grate stoker 13-149 
500 -549 | Underfeed stoker 15-16.9 
| Spreader stoker Bre 1718.9 | 
450-499 = 
| Spreader Stoker, oil 19-209 
400-449 } Spreader stoker gas , 
350-399 } 23-249 b 
Gas 

tig 25-269 
300-349 |] | sua tah oh 
250-299 |] Oil | 

29-309 
200-249 [J deputies 3) -329 | 

. | 


Gos, oil fired 


H Pulv coal, gas 
Pulv cool, oil 

100-149 E Pulverized coal 

50-99 [4 Cyclone furnace 


2549 | , Cyclone furnace, oil 39-40.9 
I-24 ese ee Woste heat OF 
“= = _| = t ~ e+ =o 


0 200 400 600 0 5 Ww 05 
Number of units Number of units Number of units 


SMALL BOILERS continue to fill bulk of OL, GAS AND OIL, used in most small GAS, OIL FIRING also lead in heat re- 
industrial heat, process steam needs units, set pace. Black liquor use rises lease rates. Others vary from low to high 


Pulverized-fuel fired 


21-229 
Spreader stoker, oil,gas 
27-28.9 
150-199 33-349 


35-36.9 | 
37-38.9 


£ 
& 
vo 
2 
Q 
” 
a 
o 
¢ 
4 
= 
: 
= 
om ] 





Furnace heat release, }OOO Btu per hr per cu ft 

















INDUSTRIAL PLANT capacity grows 


Three 1-million-lb-per-hr units head new installations 
Packaged boilers give big lift to oil and gas firing 
Black liquor recovery and waste heat units show gain 
Control boards monitored by closed-circuit TV are on rise 


Larger turbines, more auto-extraction condensing units in use 
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BI-ANNUAL TREND reflects a fairly constant level of new 
boiler units in all pressure ranges except 1000 nsi ard above 


FEED TREATMENT 





Softener 
Demineralizer 
Soft , demin 








Soft , evaporator 
Soft , demin , evap 


internal 


Number of units 


FEED PUMP DRIVES 


Motor 

Turbine 

Motor & turbine 
Dual drive 


I t t t T + ; 


0 0 0 30 4 50 & 
Number of units 


PRESSURE 
TRENDS 





TURBINE SIZES 
05-1.9] | | 
2-39} 
4-59 
6-79} 
8-99 
10-119 
12-139 
14-159 
16-209 
21-299 
30-399 
40-599 
60-799 


80-99.9 
100-125 


2 
S 
z 
& 
© 
€ 
- 
S 
e 
2 
Py 
: 
<] 
= 
2 





a aoem omen | 
5 02 5b OO 
Number of units 


ELECTRICAL 


PURCHASED POWER holds wide margin over self-generation and 
dual schemes. Steam need is main factor in influencing setup 


TURBINE TYPES 
Condensing aa | th | 
Noncondensing ery | 
Auto~ i ’ - . 
: to~ extraction asses Bs 
aw. 


on ODMH D 
Number of units 


Auto-extraction 
noncondensing 














Noncondensing a 
Auto-extraction 
condensing Es] 


Auto-extraction ou 
a a 


noncondensing 
0 200 400 600 800 1000 
Total capacity, \OOOkw 


Condensing oe: aes ‘ fe | 
} 


AUTO-EXTRACTION cond machines head 
total units. Straight cond give most kws 


LARGER TURBINES, up to 8 mw, show re- 
verse in former trend to smaller units 


DEMINERALIZERS gain on softeners for 
water treatment. Duai-drive pumps lag 


PRIMARY SUBSTATION OWNERSHIP 


Utility Co ey T | 
Self fed 


ae) 
0 2040 © 80 |00 
Number of units 


GENERATOR COOLING 
Air | | 


Hydrogen 


0 20 40 60 80 100 
Number of units 
NEUTRAL GROUNDING 


Primary ee | 
Secondary 28) 
None SSR SS NS 15 
Both mm, | | | 
O 20 40 60 80100 
Number of units 





PLANT FEATURES 


cooing en [TET 


Pressurized 
furnace ' 
0 5 1 15 2025 30 
Number of units 


BOILER- TURBINE CONTROLS 


Decentralized [5 ” 





Centralized Se MeN 
0 5 10 15 2025 30 
Number of units 


SWITCHGEAR RELAY PROTECTION 


Differential eee 
Diff, overload [] 
Overload ,ground a 


’ —I 
0 10 20 040 50 
Number of units 


Overload 


Diff, overid, gr'd 


SELF-OWNED SUBS, air cooling trends 
remain. Grounded neutrals in minority 


COOLING TOWERS show big increase. 
Control schemes still favor decentralized 


OVERLOAD RELAYS continue to be major 
choice as one of plants’ safety features 





1957 Design Survey: Typical 


Compiled by R. C. Bellas, Assistant Editor 


ustrial, 











Company & Location 
800 TO 1850 PSI 


Aluminum Co. of America, Warrick Country, Indiana 
St. Joseph Lead Co., Joseph Town, Monaca, Pa. 
Aluminum Co. of America, Evansville, indiana 
Jtah Copper Div. of Kennecott Corp, Magna, Utah 
Rhinelander Paper Co., Rhinelander, Wis. 


Dow Chemical Co, Freeport, Texas, Plant B 
Dow Chemical Co, Louisiana Div., Baton Rouge, L 
Republic Stee! Corp., Cleveland District 


Ingersoll-Rand Co., Phillipsburg, N.J 
American Cyanamid Co., Bound Brook, N.J 
University or s.n0is, Champaign, II! 


St. Croix Paper Co, Woodland, Wash. County, Maine 
American Maize Products Co., Roby, indiana 


The Mead Corp. Chillicothe, Ohio 


Kalamazoo Vegetable Parchment Co, Parchment, Mich 
Kaiser Aluminum & Chem. Corp, Grammercy, La 


Boston Naval Shipyard, Boston 29, Mass. 


Aluminum Co. of America, Point Comfort, Tex 
600 TO 799 PSI 


The Youngstown Sheet & Tube Co, E. Chicago, ind. 
Oxford Paper Ca, Rumford, Maine 

Norton Co., Worcester, Mass. 

American Cyanamid Co., Fortier Plant 

Standard Oil Co. (ind.) Mandan, N.D. 

Monsanto Chemical Co., Texas City, Texas 


Johns Manville Prod. Com., Manville, NJ 


Ormet Corp. Burnside, La 


Gulf States Paper Comp, Demopolis, Ala 


The Pacific Lumber Co., Soctia, California 


El Paso Natural Gas Co., Blanco Plant 

Dryden Paper Co. Ltd., Dryden, Ontario 

National Petro-Chem. Corp, Tuscolna, Illinois 
Columbus Southern Chem.Com. Lake Charles, La 
Thilmany Pulp & Paper Co., Kaukauna, Wis. 
Transco Gas Pipe Line Capp, Billingsley, Ala 
S.D. Warren Co., Cumberland Mills, Me 


Buckeye Cellulose Com. Foley, Fla. 
Gaspesia Sulphite Co, Chandler, Que. 


Crown Zellerbach Corp, Antioch, Calif 


Coosa Rivet Newsprint Co, Coosa Pines, Ala 


H.J. Heinz Co, Pittsburgh, Pa 


Elk Falls Co. Ltd. Duncan Bay, B.C., 
Agricultural & Mechanical College of Texas 
P.H. Glatfelter Co, Spring Grove, Pa 

St. Mary's Kraft Corp., St. Mary's, Ga. 


. — Allis Chalmers Mtg. Co. 
ADI — tabi Admiralty 
a = 


Boiler & WW surface, 1000 sq ft 





























Ebasco Services inc. (Agents) 
Kaiser Engineers 

Ebasco Services Inc. 

Kuljian Corp 

Priefer & Shultz 


Bechtel Corp 
Bechtel! Corp. 
United Engineers & Construc. Inc 


Gilbert Associates, Inc 
Ebasco Services Inc 
Sargent & Lundy 


Charles T. Main, inc 
Sargent & Lundy 


Mead Corp. Eng. Dept. 


Kaiser Engineers 


Charles T. Main Inc. 


Ebasco Services inc 


Peth & Reed 


Charles T. Main Inc 
K. R. Warrington 


Stearns-Roger Co., Denver, Colo. 


Stone & Webster Eng. Co. 
R. R. Popham 


H.K. Ferguson Co. 
Fluor Corp. Ltd 


J.F. Pritchard & Co 
Stone & Webster 
Pfeifer and Shultz 
Transco 

Sumner Selliff Co. 


Sargent & Lundy 


Crown Zellerbach Central Eng.Off. 956 


Rust Engineering Co. 7-57 
Peter Loftus Corp. 12-57 


H.A. Simons &56 
H. E. Bovay 11-57 
H.M. Wilson Co &56 

1-55 


BWG ~ Babcock-Wilcox & Goldie-MeCulloch Ltd. 
c Coal, bituminous 





Heat release, 1000 btu per cu ft per tr 
Economizer surface per boiler, 


1000 sq ft 











Ais-heater surface per boiler, 


1000 sq ft 
Dust-collector type 











El — Elliott Co. 





lectrostatic 
EC — Erie City Iron Works 


taht tel 


Al 
Al 
An 
As 
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nstitutional Plants, Above 200 psi 





TURBINES 


bail 
ra 
es 


CONDENSER 


ELECTRICAL POWER 





No. of bleed or auto-extraction 


Ast-softening temperature, F 
pts. 


Heating value, 1000 btu per tb 
Capacity, each, 1000 kw 


Atr volume contro! 
Ash handling 
Flow control 


















































Hy — Hydraulic NC ~ Non Condensing — Regenerative 

Ji = John Inglis Co. Ltd. 0 = -dOil — Riley Stoker Corp 
K  ~E Keeler Co, Ov = - Overload — Speed control 

L = Lignite Po =~ Pneumatic — Steam coil 

M =~ Motor drive PP - Purchased power ~ Secondary 

MC ~ Magnetic Coupling Pr = = Primary ~ Softener 

Me =~ Mechanical R = = Regulator ~ Spreader stoker 
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Surface, 1000 sq ft 











Generator nameplate voltage, kv 
Plant distribution voltage, kv 
Transformer type 











T — Turbine drive 

TG — Traveling grate stoker 
Tu — Tubular 

Ul — Union iron Works 

Vv — Vane control 

Vo — Henry Vogt Machine Co. 
W - Wood 





Switchgear relay protection 


WE 
WH 
wi 

Wo 
l 

2 

3 





y incl 











Neutral grounding 

Total boiler capacity inc! 
few units, 1000 Ib per hr 
Total generator capacit 
new units, 1000 kw 


— Westinghouse Electric Corp. 
~ Waste neat 

— Wickes Boiler Co. 

— Worthington Corp. 

~ All types, Di, Ov, Gr 

~ Kva 

~ 1000 Btu per cu ft 





1957 Design Survey: Typical Industrial, 


Compiled by R. C. Bellas, Assistant Editor 





BOILERS 








Company & Location 


scott Paper Co., Mobile, Ala 
Alt 40x Soard Alton, | 


ns River-Cincinnati Che 


Hudson Pulp & Paper 


eat Northerr , ot. Paul, 
Armco Steel Corp, Middletown, 
Provincial Mental Hospital, Es 

own Zellerbach Corp., ( 


ondaie, 6 
, Wash 
al. & Hawaiian Sugar Re orp, Croc 
E! Paso Natura ngate 


kett, 


Interlake |ror ¥p., 
feat Norther 
feat Northerr 
Willard Municipal Light & Water Plant 


Norwich State Hosp., Norwich, 


Kerr Addison Gold Mines Ltd., Virginiatow 
ocony Mob 

iram Walker & S 

tandard O01! Co 


anadiap Fores 


Air Force Base, Whittier, Alaska 
q , Ala 


eneral Electric 


Naugatuck Chem. Div. Naugatuck, Conr 


anadian Forest Products, Pacifi 


Weston Paper & Mfg 
yeneral Electric Co. Wire & Cable D 
, Pascagoula, Miss. 


Terre Haute, ind 


oastal Chen mf 


Deriand Lumber ( 


Kraft Corp. Albany, Orege 


Ltd., Montreal, F 


-Frontenac O11 C 


Tire & Rubber Co. Pottstown, Pa. 


miversity of Houston, H 


Visking Co, Terre Haute, Indiana 


Exchange Park Co., Dallas, Texa 


tit 


rectional Institution, Haney, B 


T 


orp, Houston, Texas 


White Washburne Corp, Hinsdale, N 


Kimberly-Clark Corp., New Milford, Conn 


B.F. Goodrich Chem. Co. Avon Lane, Ohio 


AC — Allis Chalmers Mfg. Co. 
Ad — Admiralty 

Adi — Inhibited Admiralty 

AE — Automatic Extraction 
Al ~ Aluminum 

A1Br — Aluminum Brass 

An — Anthracite 

As — Askarel 


92 


alif Bechte 
sasoline P 


Federal Furnace Plant,S.Chicago Vern £ 


ve Bend, Minnesota 


ine Bend, Minnesota 


, New Westminister, B 


First operation, new units 

Operating steam pressure, psig 
Operating steam temperature, F 
Capacity, each, 1000 Ib per hr 


Manufacturer 


Consulting Engineers 




















has. T. Main In 
Warren & Van Praag Inc 


A. M. Kinney, in 


H. t. Bovay 
Swanson Wright & Cc 


Comp 


lant 


Alden Co. 
Purvin & Gertz, Texas 
H. E. Bovay 
Fred N. Straus 


Hubbard Lawless & Blakley 


Veneer Div., New Wes’ 


Rust Engineering Co. 


v. Lowell, Mass 


Titlestad Cory 


Swanson Wright & Co. Eng. Ltd. 


Day & Zimmerman 


yckwood, Andrews, & Newmar 


Lane Gamble & Associates 


Swanson Wright & Co. Eng. Ltd 


Zack C. Hinds 


28.0 
65.0 


80.0 


Skidmore, Owings & Merrill 


Dalton & Dalton 


AsCu ~ Arsenical Copper BWG — Babcock-Wilcox & Goldie-McCulloch Ltd. 
B  ~ Bark C -—Coal, bituminous 

Bag — Bagasse CB ~ Coke breeze 

BB —- Brown Boveri Corp. CE - Combustion Engineering inc. 

BF -— Blast furnace gas CEL — Combustion Engineering-Superheater Ltd. 
BL —Black Liquor CO - Coke oven gas 

Br - Brass Co —- Condensing 


BW - Babcock & Wilcox Co, 


CuNi — Copper nickel 


Boiler & WW surface, 1000 sq ft 





Superheater surface, 1000 sq ft 

Heat release, 1000 btu per cu ft per hr 
Economizer surface per boiler, 

1000 sq ft 


Furnace volume, 1000 cu ft 











24.4 


3.0 3,7 28.9 


Cy — Cyclone firing 

D = Damper Control 

De ~ Demineralizer 

Di ~ Differential 

Or ~ Dry type 

Du ~ Dual drive 

E — Electrostatic 

EC —- Erie City tron Works 





Air-heater surface per boiler, 


1000 sq ft 





ee 


Air-heater type 
Dust-coilector type 








‘BF, CB 


0, CO 


El — Elliott Co. 

EM — Electric Machinery Mfg. Co. 
Ev — Evaporator 

FW — Foster Wheeler Corp. 


G -Gas 

GE — General Electric Co. 
GP ~ Generates own power 
Gr — Ground 
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Institutional Plants, Above 200 psi 





TURBINES CONDENSER ELECTRICAL POWER 








a 
—~— 














Heating value, 1000 btu per ib & 











Ash-softening temperature, F 
Air-volume contro! 
Gas-volume control 

Water treatment 

Ash handling 

Flow control 

Capacity, each, 1000 kw 
Manufacturer 

Backpressure, psia 

No. of bleed or auto-extraction 
Surface, 1000 sq ft 

No. water passes 

Tube material 

Generator nameplate voltage, kv 
Plant distribution voltage, kv 
Transformer type 

Switchgear relay protection 
Neutral grounding 

Total boiler capacity inc! 
new units, 1000 Ib per hr 
Tota! generator capacity inc! 
new units, 1000 kw 


















































Hy — Hydraulic — Non Condensing — Regenerative T — Turbine drive WE — Westinghouse Electric Corp. 
Ji — John Inglis Co. Ltd. ~ Oil — Riley Stoker Corp. TG — Traveling grate stoker WH — Waste heat 

K —E Keeler Co, ~ Overload — Speed contro! Tu — Tubular Wi — Wickes Boiler Co. 

L ~ Lignite - Pneumatic — Steam coil UI — Union iron Works Wo — Worthington Corp. 

M =~ Motor drive ~ Purchased power — Secondary Vv — Vane control 1 —All tyses, Di, Ov, Gr 

MC — Magnetic Coupling — Primary — Softener Vo — Henry Vogt Machine Co. 2 —Kva 

Me — Mechanical — Regulator ~ Spreader stoker W Wood 3 ~ 1000 Btu per cu ft 
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1957 Design Survey: Typical Industrial, 


Compiled by R C Bellas, Assistant Editor 


Company & Location 


Ford Motor Mt. Clemens, Mich 
hevrolet-St. Louis, St. L Mc 


tate Prisor eesbure, N 


hester Products Div M 


pmational Paper Cc 


State Hospital, Newberry, Mict 


Everett, Wast 


Aluminwi f America, Lafayette, Ind 
Ford Motor Co, Highland Park, Mict 


Anderson Prichard Oil Corp, Arkansas ( 
Dunlop Tire & Rubber Co, Buffalo, N.Y 


Mohawk Paper Mills Inc, Cohoes, N.Y 
Mohawk Paper Mills Inc, Waterford, N.Y 


Detroit Bd. of Education, Poe-Edmonson ple 


Westinghouse Elec Corp 


Hamptor 


Lipton Inc, Albion, N. Y 
Aircraft Corp, Buffalo, N.Y 


Aero Products Oper, Allison Div, G.M 


University of Idaho, Moscow, Idahc 
5.-Ohio Oil Termina East L 


Tract 


aterpillar Tractor Co, Peoria, I! 


aterpillar Tractor Co, Aurora, | 
Electro-motive Div, G.M.C, LaGrange, Il! 
Cadillac Div, G.M 


Ohio Ag. Exp. Sta, Wooster, 0 


Stromberg-Carison Div, Gen’ 
Babcock & Wilcox Co, Milwaukee, Wis. 


Bay State Abrasive Prod. Co, Westboro, Mass 


AC ~ Allis-Chaimers Mig Co 
Al ~ Ames tron Works 

As ~ Askarel 

BL — Black Liquor 

BW ~ Babcock & Wilcox Co 


+. 


ity, Kar 


verpool, 


Plant #1, Detroit, Mich 


Dynamics, Rochester, N.Y 








Consulting engineers 


wanson Wright & ( 
ijian Corp 


. Cg. Lid 


ustin 
Boddy, Benjamin & Wood- 
house 


Philip H. Oppenheimer 


E R Little Associates, Inc 


ilbert Associates, inc 


Snyder & McLair 


Larramore, Douglass & 
Popham 
H K Ferguson 


Schmidt, Garden & Erikson 


F G Browne & Associates 
Robson-Woese 


Kenneth Warrington 


BWG - Babcock & Wilcox, Goldie 
€ ~Coal, 

cB - Co 

CE — Combustion Engineering, Inc. 


10-58 


First operation, new units 


Nominal steam pressure, psig 


ELECTRICAL POWER 





Nominal steam temperature, F 


Capacity each 1000 ib per hr 





Ash handling 
Plant distribution 


Transformer 

Switchgear reiay protection 
Neutral grounding 

Total boiler capacity including 
new units, 1000 tb per hr 























~ Ground 

— Hydraulic 

— John inglis Co, Ltd 
- E Keeler Co 

~ Mechanical 





Total generator capacity including 


new units, 1000 kw 
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Institutional Plants, 200 psi and Below 


Ree ames 





Compiled by R C Bellas, Assistant Editor 





First operation, new units 


Allegheny Co. Workhouse, 8 
Clark Grave Vault 


Jarber & McMurry 


McClellan A.F.Base 
Pronto Uranium Mines 


~ Oi! 
— Overload 
~ Pneumatic 
PP ~ Purchased power 


NC — Non-condensin ~ Pri 
0 e - Riley eiaker Corp 
~ Secondary 


~ Springfield Boiler Co 
— Spreader stoker 
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Nominal steam pressure, psig 


BOILERS 


| TURBINES 








Nominal steam temperature, F 


Number 


Capacity each 1000 Ib per kr 


Manufacturer 





Ash handling 


TG — Traveling grate stoker 
Ti — Titusville tron Works Co 
UF — Underieed Stoker 

Ul — Union iron Works 

Vo —- Henry Vogt Machine Co 


Manufacturer 


ELECTRICAL POWER 


Plant distribution 


voltage 


Transtormer type 


Switchgear relay protection 


w8 


g 


Total boiler capacity includin 


new units, 1000 1b per hr 
Total generator capacity including 
new units, 1000 kw 


Neutral Grounding 


~ Wood 

~ William Bros Boiler & Mfg Co 
~ Wickes Boiler Co 

~ Worthington Corp 

~ All types, Di, Ov, Gr 








w 
°o 


~ 
° 


Total installed hydro capacity, million hp 


ro 








Annual generation, billion kwhr 











40 
Year ending 


HYDRO CAPACITY continues long-term upsurging trend in both 
U.S. and Canada; includes central station, industrial 








‘60 
Year 


CENTRAL STATION generation in U.S. plants keeps pace with 
country’s economic growth, shows no sign of slackening 


Future U.S. hydro development 


The tables on the following pages 
show that water-power construction in 
the U.S. has slackened in the east and 
midwest but has picked up markedly 
in the mountain and Pacific coast 
states 

In the 37 states east of the Rocky 
Mountains, 35 projects were developed 
or completed in 1956. These have an 
ultimate capacity of less than 4,000,- 
000 hp and include 1,280,000 hp being 
installed in the U.S. section of the St. 
Lawrence River project. 

In the 11 mountain and Pacific coast 
states, 52 projects were built or com- 
pleted during 1956 with an ultimate 
capacity of over 14,000,000 hp. About 
12,000,000 hp, in 41 projects, are in the 
three Pacific coast states. We believe 
this trend will continue because east 
of the Rocky Mountains a major part 
of our desirable hydro sites have al- 
ready been developed. Only the St. 
River and Niagara Falls 
offer opportunity for future large in- 
stallations. On-schedule construction 


Lawrence 


of the international section of the St. 
Lawrence project will allow the 2,480,- 
000-hp plant to start operating late 
next year. 

Hydro Plants. In August, 1957, 
Congress approved construction of the 
$600,000,000 Niagara project by the 
Power Authority of the State of New 
York. Starting work has been delayed, 
however, until objections against the 
water conduit, reservoir and loss of 
taxes are settled. These factors delay 
issuing a permanent license by the 
Federal Power Commission. 

The project includes a power house 
at Lewiston with thirteen 200,000-hp 
300-ft-head francis turbines, and a 
pumped-storage plant with twleve 28,- 
000-hp pump turbines. Combined ca- 
pacity of the two plants will total 
2,936,000 hp; almost equal to the 3,- 
102,000 hp of Grand Coulee, world’s 
largest operating power plant. 

Largest turbines on order are the five 
233,600-hp 371-ft head units ordered 
by the Pacific Northwest Power Co. 


for its Pleasant Valley plant on the 
Snake River. Controversy involving 
public power and other interested 
groups still holds up construction of 
this plant. 

Long-term Trends. Power genera- 
tion in U.S. central stations just 
topped 600 billion kwhr in 1956, chart 
above, right. Hydro plants supplied 
122 billion of this total, about 21%. 
Because of the faster rate of growth of 
the steam plants, hydro’s share of an- 
nual energy output has dropped from 
40% in 1935 to 20% in 1956. Contrast- 
ing with this shrinking percentage 
share, hydro capacity increased from 
16,000,000 to 39,000,000 hp—more than 
doubling. 

Despite stepped-up construction 
schedules of private utilities, hydro 
expansion continues to be dominated 
by local, state and Federal govern- 
ment agencies. In the last 25 years 
U.S. Army Engineers, the Bureau of 
Reclamation, and the Tennessee Val- 
ley Authority have built or scheduled 
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plants 


§ 





8 








Division of annual generation, % 


Hydro plants 


HYDRO GENERATION in U.S. utility systems, though growing 
steadily, supplies a rapidly diminishing share of total 





Annual generation per kw installed capacity, kwhr 














Year 


CAPACITY USE of U.S. central stations shows downward trend 
for hydro-power units while steam-plant units climb 


concentrates in west coast area 


for construction 107 plants with an 
ultimate capacity of 28,500,000 hp, see 
tables on following pages. But the 
Federal Government’s hydro construc- 
tion program has undoubtedly passed 
its peak. Other agencies are doing the 
job, even in the west coast area. 

Future Hydro. The Federal Power 
Commission estimates the capacity of 
undeveloped hydro sites at about 87 
million kw with an annual generation 
of about 360 billion kwhr. About 54% 
of the undeveloped capacity stands 
west of the Continental Divide. When 
we move the dividing line to the Mis- 
sissippi River, we find 71% of this ca- 
pacity to the west. The Columbia 
River basin has 34% of the national 
total. It is our largest potential. 

About 29,000,000 kw of the unde- 
veloped sites are either under con- 
struction, planning or survey, or are 
covered by preliminary permits issued 
by the FPC. When these sites have 
been developed about half of all sites 
in the U.S. will be in use. 


Canada. Hydro developments in 
Canada continue to boom with 845,000 
hp going into operation in 1956. Of 
18,500,000-hp total installed capacity, 
87% stands in central stations. About 
95% of the 78-billion kwhr generated 
in Canada’s central stations last year 
were produced by hydro. 

Like the US., Canada will probably 
accelerate its steam-plant program in 
the next decade. After putting the St. 
Lawrence project into operation, On- 
tario will have developed practically 
all of her desirable sites. A large 
steam-plant program now under way, 
will meet the demands of future load 
growth. One of these plants will rank, 
in capacity, with the world’s largest. 

In Quebec, Aluminum Company of 
Canada started construction on its 
one-million-hp Chute des Passes proj 
ect. This will have five 200,000-hp 540- 
ft head turbines in an underground 
plant, giving Canada the world’s three 
largest underground hydro plants: Ke- 


mano in British Columbia with 2.4 
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million hp, Bersemis Lac Casse with 
1.2 million hp and Chute des Passes 
with one million hp. 

Construction has also started on the 
third section of Beauharnois on the St. 
Lawrence River. Eleven 73,700-hp 
fixed-blade propeller turbines for 81- 
ft head will be installed. Total capacity 
of this plant will then be 2,200,000 hp 
and site on the St. 
Lawrence to be developed—Lachine at 
Montreal. 

Future hydro developments prom- 
ise big things in Canada. Field surveys 
of the Hamilton River in Labrador 
confirm that about 6 millioa hp can be 
developed near Hamilton Falls. Basic 
designs for the power plant have been 
completed and reports are favorable 


leave only one 


for transmitting the energy to indus- 
trial sites at tidewater. 

A project on the River in 
Northern British Columbia will have 
an 8-million-hp installation, largest in 
the world, with a storage reservoir 260 
miles long up the Peace River Canyon. 


Peace 
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1957 Design Survey: Typical Hydroelectric 


Compiled by F A Annett, Contributing Editor 


or 
goverment agency 


NEW ENGLAND STATES 


entral Maine Power 
St Croix Paper 
1 Hydro-E 
ern Chemical industries 
ecticut River Power 
tizens Utilities 
Ryegate Paper ( 
Ol thw rh ( 
American Writs 
Parsons Paper 


ig Paper 


MIDDLE ATLANTI 


Port Authority of the St 


Niagara Mohawk 
Niagara Mohawk Power Corp 
Niagara Mohawk Power Cory 
Eastman Kodak ( 

New York State Electr 


& Gas 


EAST NORTH CENTRAL STA 
Northern States Power Co of W 
Nekoosa-Edwards Paper C 
lark Bros Milling Co 
WEST NORTH CENTRAL STATES 
Army ngineers 
S. Army Engineers 
pos igineers 
TH ATLANTIC STATES 


Alexandria Water Cc 


se0"gia Power 


S. Army Engineers 


U.S. Army Engineers 
U.S. Army Engineers 


pineers 


CENTRAL STATES 
piNneers 


eers 


f Reclamatior 
f Reclamation 
f Reclamation 
f Reclamatior 
f Reclamation 
f Reclamation 
! Assoc iati mn 
f Reclamatior 


STATES 
rmy Engineer 
f 


rmy Engineers 


Army 
j.S. Army Engineers 


gineers 


ight Div 


owlitz County 

Power & Light Co 

Bureau of Reclamation 

|S. Bureau of Reclamation 
Portiand General Electric 
Portland General Electric 

Portiand General Elect 

alifornia Oregon Power ( 

aliformia Oregon Power Cc 
alifomia Oregon Powe 


"The term “New” applies to a project on a site 
not developed before. “‘Redeveloped”’ indicates a 
project on a site that has been developed before 
and now has new turbines, settings, generators or 
2 new plant. 

2a, arch and gravity; CA, concrete arch; 








Design or 
consulting engineers 


Central Maine Power ( 
Chas T Main, inc 
Bangor Hydro-Electri 


N E Power Service 
Citizens Utilities 


Chas T Main, Inc 
Stone & Webster 


Uhi, Hall & Rich 


Niagara Mohawk Power Corp 
Niagara Mohawk Power Cort 
Niagara Mohawk Power Corp 
Company engineering staff 
Company engineering staff 


Pioneer Service & Engineering 


Chas T Main, Inc 
Chas T Main, Inc 
Harza Engrg Co 


U.S. Army Engrs 
U.S. Army Engrs 
U.S. Army Engrs; 


Georgia Power Co; Souther Services, Inc 


U.S. Army Engrs; Erik Floor & Assoc 


U.S. Army Engrs; Erik Floor & Assoc 
5 


U.S. Army Engineers 


).S. Army Engineers 

Aluminum Company of America 

J.S. Army Engrs; Ambursen Engr Corp 
Army Engineers 


U.S. Army Engrs; Sverdrup & Parcel, inc 
S. Army Engineers 


S. Army £ 


ngineers 


Army Engrs; Sverdrup & Parcel, Inc 


5. Army Engrs; Erik Floor & Assoc 
S. Bureau of Reclamation 
S. Bureau of Reclamation 
).$. Bureau of Reclamation 
S. Bureau of Reclamation 
U.S. Bureau of Reclamation 
U.S. Bureau of Reclamation 
arza Engineering Co 
U.S. Bureau of Reclamation 


Army Engineers 


§, Army Engi reels 


Army Engineers 
U.S. Army Engineers 


Harza Engineering Co 
Harza Engineering Co 
Stone & Webster E 
U.S. Army Engrs 
Dr J L Savage 

Harza Engineering Co 

Stone & Webster Engineering Corp 
Stone & Webster Engineering Corp 
Stone & Webster Engineering Corp 
Bechtel Corp 

H Zinder & Assoc 
Ebasco Services Inc 
J.$. Bureau of Reclam 

U.S. Bureau of Re 

Ebasco Services Inc 

Ebasco Services In 

Ebasco Services Inc 

Pioneer Service & Engineering Cc 
Pioneer Service & Engineering Co 
Pioneer Service & Engineering Co 


ngineering Cor 


Sverdrup & Parce 


Bechtel Corp 


C&E, concrete and earth; CG, concrete rs 
CGBEF, concrete gravity and earth fill; C’ 
concrete gravity, slab & buttress, csab, concrete 
slab and buttress; EF, earth fill; EF&RF, earth- 
faced rock fill; E&RF, earth and rock fill; EF-CW. 
eatth fill with concrete core wall; HF, hydraulic 


Project name 





Bar Mills 
Woodland 
Milford No. 3A 


Saco 
St Croix 
Penobscot 


Connecticut 
Clyde 


Samuel 0 Moore 
Newport No. 11 
East Ryegate 
West Springfield 
Holyoke 
Holyoke 


Barnhart Isiand St Lawrence 


Blake Falls 
Stark 

Prospect 

Waste treatment 
High Falls 


Raquette 
Raquette 
West Canada 
Genesee 
Saranac 


Menomonie 
Port Edwards 
Augusta 


Red Cedar 


Garrison Missouri 
Oahe Missouri 
Gavins Point Missouri 


Alexandria 


Oliver Dam Chattahoochee 


Buford 


Fort Gaines 
Jim Woodruff 


Chattahoochee 


Chattahoochee 
Apalachicola 


Cumberland 
Little Tennessee 
Cumberland 
cumberland 


Barkley 
Chilhowee 
Old Hickory 
Cheatham 


Dardanelle 
White 


White 


Dardanelle 
Greers Ferry 


Table Rock 


Eufaula Canadian 


Clark Fork 
Missour 
Missouri 
North Platte 
North Platte 
Snake 
Weber 
Weber 
Provo 
Boulder Creek 
Coloradc 


Noxon 
Cochrane 

Fort Peck No, 2 
Glendo 

Fremont Canyon 
Palisades 
Wanship 
Gateway 

Deer Creek 
Boulder 

Glen Canyon 


Chief Joseph New Columbia 
McNary 


The Dalles 
The Dalles Fishway 


New Columbia 
Columbia 
Columbia 


New 
New 


Columbia 
Columbia 
Columbia 
Snake 
Skagit 
Cowlitz 
Baker 
Baker 
Snoqualmie 
Lewis 
Lewis 
Lewis 
Yakima 
Yakima 
Clackamas 
Deschutes 
Clackamas 
North Umpqua 
Klamath 
Canal 


Priest Rapids 
Wan apum 

Rocky Reach 

Ice Harbor 

Ross 

Mayfield 

Lower Baker No, 3 
Upper Baker 
Snoqualmie No. 2 
Swift No. 1 
Swift No. 2 
Merwin 

Roza 


New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
New 
Kennewick New 
North Fork New 
Pelton New 
Faraday New 
Lemola No. 2 New 
Big Bend New 
Eagle Point New 


fill; P&G, piers & gates; RF, rock fill; RFCF, 
rock fill, concrete face; REF, rolled earth fill, SG 
sector gates; S&R, sluiceways and rock fill; TC 
timber crib. 

31, indoor; S, semi-outdoor, 0, outdoor, U, un- 
derground. 


1949 


Wash . 
Ore. 1947 
Wash 1951 
Ore. 191 


Wash. 
Wash 
Wash 
Wash 
Wash 1937 
Wash 1955 
Wash. 1957 
Wash 1956 
Wash. 1956 
Wash 1956 
Wash 1957 
Wash 1929 
Wash 1956 
Wash 1953 
Ore. 1956 
Ore. 1956 
Ore 1956 
Ore. 1953 
Ore. 1956 
Ore. 1956 


1956 
1955 
1956 
1956 


- Allis-Chalmers mfg Co 

~ American Elin Corp 

- Brown Boveri Comp 

— Baldwin Lima-Hamilton Corp 
CAC Canadian Allis-Chalmers Ltd 
CBS ~ Charles Barber & Sons 


Crest length, ft 
installation 


* Type of 


13,570 
6,134 


2,315 


8 000 


1 


CGE~ Canadian General Electric Co Ltd 
CVL~ Canadian Vickers Ltd 

CWC- Canadian Westinghouse Co Ltd 

DEC— Dominion Engineering Co Ltd 

EC - Elliott Co 

EE - English Electric Co Ltd 





ive 


© 
t automatic 


f unit: 


oncrete or steel 


Thrust bearing 
location 


manufacturer 


Hydro-turbine 
manufacturer 
Governor 


initial operation 
Kilovolts 


Capacity, hp 
Added capacity, 
_No, of units 
added capacity 
Ultimate 
capacity, hp 
o' 
installed 
Hydro-turbine 
capacity 
Speed, mpm 
Static head, ft 
Design head, ft 
Penstock va’ 
Generator 
capacity, kva 
Synchronizing 
Design 
power factor 


- 


} 4 w 


English Electric Co of Canada Ltd KMW of Sweden NBP— (Neyrpic) Neyret-Beylier & Piccard ofp SAG, indicates thrust bear ng 1s above generator 
Electric Machinery Mfg Co Lombard Governor Co Pictet SE Swedish Electric Co rotor, BG, thrust bearing is below generator rotor 


General Electric Co S$ Morgan Smith Co Newport News Shipbuilding & Dry SGE - Swedish General Electric Co HS, hon zontal-shaft machine 
Gilbert Gilkes & Gordon Ltd SC = S$ Morgan Smith, Canada Ltd Dock Co VIW ~ Vancouver tron Works Lid é 

Ideal Electric & Mfg Co S Morgan Smith-inglis Co 0 = Pacific Oerlikon Co W - Woodward Governor Co Vertical-shaft 4-jet type 
James Leffel & Co ~ Metropolitan Vickers Electrical Co Lt B - Pelton Div, Baldwin-Lima-Hamilton WE — Westinghouse Electric Com "Vertical-shaft Get type. 
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Compited by F A Annett, Contributing Editor 





Fowe t Ont 
we 
ydro-Electric Powe f Ont 


feat Lakes Power Lt 


eat Lakes F 
sfeat Lakes Power Ltd 
Power Lt & Water 
sananoque Electric Light & Water 
Miller Bros Lt 

Sherritt-Gordon Mines | 

Manitoba Hydro Electr 


Bracebridge 


hurchill River F t 


wer & | 
algary Powe 
algary Power 


algary Powe 





t 1 Flect 
ritis bia Elect 
tist . t 
Sritisi bia Power 
Britis umbia Powe 
British umbia Power 
Pacific Petroleum Ltd 
Northern Canada Power 


Northem Canada Power 

"The term “New” applies to a project on a site 
not developed before, “‘Redeveloped”’ indicates a 
project on a site that has been developed before 
and now has new turbines, settings, generators or 
a new plant. 


A&G, arch and gravity, CA, concrete arch; 








Design of 
consulting engineers 








hydr 


tlectri 


Power Comm of Ontar 


Ngineering ( 


gineering 


reer ing 





Montreal Er 


gineering 
Montreal Engineering ( 


Montreal § 


sineerir 
gin f 





nternational Engrg C 








) B.C. Engineering ( 
{Dr K Terzaghi & Dr V Dolmape 
' Engineering 
(Or K Terzaghi & Or A Casagrande 
Engineering Co 
Engineering Co 
Actes & 
Power Comm HG Acres &C 
Acres & 


Montreal Engineerir 
Montreal Engineering 








C&E, concrete and earth; CG, concrete gaay 
CG&EF, concrete gravity and earth fill; CG, S&B, 
concrete gravity, slab & buttress, CS&B, concrete 
slab and buttress; EF, earth fill; EF&RF, earth- 
faced rock fill; E&RF, earth and rock fill; EF-CWw, 
earth fill with concrete core wall; HF, hydraulic 








1957 Design Survey: Typica 





3 = 
et at i 
Project name = = River 2 2 

8 s 

“ “ 


MFW 








New Chelsea helsea 
mer Brook New me 


ing Brook New Rattli 


Hemlock Falls Red 
Beechwood 


de h 
Rapids N 





{ Sit Adam Beck L a 

\ Niagara N { Vew Viagara 
j str Adam Beck — P 

) Niagara No. 2 , wage 


Robert H Saunders 


vew t Lawrence 
Manitou Falls New Englis: 
Whitedog Falls New Winnipe 
aribou Falls New Englist 


Alexander Falls 


ameron Falls 








ver Falls New Kaministikwia 
at Falls New § Michipicoter 
( Shikwamkwa 
sartshore Falls New Montrea 
Ipper Falls New Montrea 
Bracebridge Falls Red | Muskoka 
Jones Falls New Rideau Canal 
Trenton New 
Laurie River N New Laurie 
Kelsey New Nel sor 
Island Falls New 
ascade E xtensi or New scade 
nundie New Ww 





lowhom R 
La Joie 
Ladore 
What shan 
Ipper Campbe 
Dawson Creek 
Mayo River 
Yukon 





Lake 





Whitehorse Rag 


fill; P&G, piers & gates; RF, tock fill; 
rock fill, concrete face; REF, rolled earth 
Sector gates; S&R, sluiceways and rock 
timber crib, 


RFCF, 
fill, SG 
fill; TC 


31, indoor; S, semi-outdoor, 0, outdoor, U, un- 
d 5 


lerground. 


amette 





reek 








nt 1948 
Ont 1952 
Int 1954 
Ont 1953 
nt 1955 
Ont 195¢ 





1 
3.C 1954 
3.C, 1956 
B 1956 
B 1956 
B.C 1955 
B.C 1948 
B.( 1955 
B.C 195€ 
Yukon 1951 
ids Yukon 1956 


“AC = Allis-Chalmers Mfg Co 
— American Etin Corp 
BB = Brown Boveri Cosp 
BL - Baldwin Lima-Hamilton Corp 
CAC— Canadian Allis-Chalmers Ltd 
CBS - Charles Barber & Sons 





| Hydroelectric 


Crest length, ft 


RE 24.967 
j 3,2 
{GG 3,106 

69 





fCG& EF 0 

0 

; 0( 

RF ac 
Earth 


C 45( 
EF 000 
EF 1 300 

1,250 
RF 3,390 
EF 1,700 
Earth 400 
EF 260 


CGE—~ Canadian General E 
CVL= Canadian Vickers L 


Max height, ft 
* Type of 


140, | 
135! 

9 | 
65 


| 
| 
| 
| 


63 


lectric Co Ltd 
td 


CWC- Canadian Westinghouse Co Ltd 
DEC— Dominion Engineering Co Ltd 


EC = Elliott Co 
EE ~ English Electric Co 


Ltd 








instaflation 

























in the United States and Canada 


— 
22 
=} 
— 
A 











i 
| 
| 
| 


Added capacity, 


No. of units 


Date of 


No. of units 


installed 


initial operation 


Thrust-bearing 
location 


8 
Design 


added capacity 

Hydro-turbine 

Hydro-turbine 
Hydro-turbine 
manufacturer 
manufacturer 


type 


a 
| 
| 

cousinmanesientauiranreniindenitinmcnel 
4 

| 

| 

| 

j 

a 


capacity, hp 
Ultimate 
capacity, hp 
Speed, rpm 
Govemor 


initial 


Penstock valve, 
manual or automatic | 


Static head, ft 
Design head, ft 
‘ 

Scroll case 
concrete or stee! 
type 

Generator 
capacity, kva 
Synchronizing, 
power factpr 


1958 15,000 5 61 a Plate st Head gates 6,700 Automat a 


EEC- English Electric Co of Canada Ltd KMW— KMW of Sweden NBP — (Neyrpic) Neyret-Beylier & Piccard Corp 5AG, indicates thrust beanng is above generator 
EM — Electric Machinery Mfg Co L -— Lombard Gevemor Co Pictet SEC - Swedish Electric Co rotor, BG, thrust bearing is below generator rotor, 
GE - General ElectricCo ° MS - S Morgan Smith Co NN — Newport News Shipbuilding & Dry SGE - Swedish General Electric Co HS, hon zontai-shaft machine. 

GGG- Gilbert Gilkes & Gordon Ltd MSC — S$ Morgan Smith, Canada Ltd Dock Co ViW — Vancouver tron Works Lid ®Vettical-shaft + 

1€ — Ideal Electric & Mig Co MSI — S Morgan Smith-Inglis Co PO - Pacific Oertikon Co W = Woodward Governor Co lear sham Giet pe. 
JL = James Leffel & Co MVE~ Metropolitan Vickers Electrical Co Ltd PB — Pelton Div, Baldwin-Lima-Hamilton WE — Westinghouse Electric Com 7Vertical-shaft Get type. 





U. S. Government Hydro Power Plants 


Ultimate Initial Installed 
State or capacity, capacity, capacity, 
Possession River bo bp b 


On order or 


being installed, 
Government Agency Project bp 


Eklutna Alaska 


rand Coulee 
reen Springs 
Hungry Horse 


Bonneville 


Wash 
re 


Mont 


Ore. & Wash 


ure 

Ore 
Lookout Point Ore 
Detroit Ore 
Dexter Ore 
Middle Creek dre 
hief Joseph Wash 
Dalles Ore. & Wash 
McNary Dar re. & Wash 
Ice Harbor Wash 
Albeni Falls 


Roza 

Anderson Ranch 
Minidoka 
Palisades 
Shasta 
Keswick 
Folsom 


Parker Dar 
Davis Dam 
Hoover Dam 
en Canyor 
Elephant Butte 
3reen Mount ain 
Estes Park 
Pole Hi 
Flatiror 

Kortes 
Shoshone 
Boysen 

Alcova 

slendc 

Fremont Canvor 
Seminoe 


anvon Ferry 


Fort Peck No, | 
Fort Peck Ne 
Fort Randal 
ahe 
ati SON 
avins Point 
St. Mary's Falls 
Norfolk 
Biakely Mountain 
Bull Shoals 
feers Ferry 
Table Rock 
ardane| le 
Narrows 
Eufaula 
Fort G 


Whitney Dan 
Barkley 
Wolf Creek 


Kentucky 
Pickwick 
Wilson 
Wheele 
Guntersville 
Hales Bar 

hickamauga 
Watts Bar 
Norris 
Fort Loudour 

herokee 
Douglas 

outh Holston 
Ft. Patrick Henry 
Boone 
Watauga 
Fontana 
Apalachia 
Hiwassee 


John H Kerr 
Philpott 
entral Hi 
Dale Hollow 
Old Hickory 
Cheatham 
A\latoona 
Buford 
Fort Gaines 
Jim Woodruff 
ark Hi 


Lake Eklutna 
Columbia 
Emigrant Greek 
S. Fork Flathead 


Columbia 
McKenzie 

North Santiam 

N Fork Willamette 
North Santiam 

N Fork Willamette 
N Fork Willamette 
Columbia 
Columbia 
Columbia 

Snake 

Pend Oreille 


Yakima 
Boise 
Snake 
Snake 
Sacramente 
Sacramento 
American 


Colorade 

Colorado 

Colorad 

Colorade 

Rio Grande 

Blue 

Colo. Big Thompsor 
Colo. Big Thompson 
C Big Thompson 
North Platte 
Shoshone 

Big Horn 

North Platte 

North Platte 

North Platte 

North Platte 
Missouri 


Missour 
Missour 
Missouri 
Missouri 
Missour 
Missour 
St. Mary's 
North Fork 
Quachita 
White 
White 
White 
Dardanelle 
Little Missour 
Canadian 
Grand 
Iilinois 
Red 


Rio Grande 


Brazos 
Cumberland 
Cumber! and 


Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Tennessee 
Clinch 
Tennessee 
Holston 
French Broad 
South Holstor 
S$ Fork Holston 
S$ Fork Holston 
Watauga 

Little Tennessee 
Hiwassee 
Hiwassee 
Nottely 

Ocoee 

Ocoee 


Roanoke 
Smith 

Carney F ork 
Obey 
Cumberland 
Cumberland 
Etowah 
Chattahoochee 
Chattahoochee 
Chattahoochee 
Savannah 


47,000 
282,080 


88,500 


41,400 
232,000 
377,000 


220,000 
302,000 
610,000 
360,000 
141,000 
140,000 
144,000 
210,000 
132,000 
176,000 


21,000 
33,500 
25,000 


290,000 
19,640 
188,750 
75,000 
180,000 
60,000 
152,000 
118,400 
118,400 
42,000 
388, 600 


290,000 
19,640 
188,750 
50,000 
180,000 
60,000 


102,900 
118,400 
118,400 

42,000 
388,600 


50,000 
3,102,000 
420,000 
729,000 
26,500 
157,500 
140,000 
20,700 
707,000 


64,000 
47,000 
114,080 
88,500 
41,400 


377,000 


118,400 


42,000 
388,600 


28,550,000 17,770,450 17,905,100 2,885,000 


Note: Because of space limits, 12 plants of 19,000 hp and below, totaling 104,000 hp, have been omitted. 
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TEST ENGINEER checks special 2-in.-high-pressure valve at Ohio Power’s Philo station 


Now, a 4500-psi standard for valves? 


High-pressure boilers over 2500 psi call for special, expen- 
sive valve designs. Many other industries also use valves 


at pressures higher than existing ASA standards 


Industry-wide standards mean dollar savings for all con- 


cerned .. . even those whose need is infrequent and small 


Critical pressure creates a sort of ‘‘no man’s land” in boiler 
development. So there may never be any great demand 


for valves in a 3000-psi range 


Recent survey of prominent engineers revealed strong pref- 
erence for a 4500-psi standard. It has added advantage of 


numerical simplicity with technical practicality 


By W F CRAWFORD, President On the following pages, W F Crawford urges adoption of 
Edward Valves Inc, subsidiary : : 
of Rockwell Manufacturing Co a 4500-psi standard series now 
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VALVE STANDARD continued 





New 4500-psi class will simplify pipe and valve selection 


> Now, THE POWER INDUSTRY joins 
other industries using valves at pres- 
sures higher than existing ASA stand- 
ards. Supercritical boiler development 
is the main reason. And high operating 
temperatures give the valve designer a 
doubly tough nut to crack. 


CHEMICAL PROCESS VALVES 


Chemical process industry was an early 
iser of extreme-pressure valves. Coal 
hydrogenation, some oil refining pro- 
cesses and the manufacture of ammonia 
and other basic chemicals are good ex- 
amples. Valves and fittings are of varied 
size and design. Since processes change 
rapidly with advancing technology, each 
valve need is usually met and solved on 
an individual basis. There isn’t any con- 
sistent demand for 
uniform series in 


manufacture of a 
this high-pressure 
range. So it hasn’t been feasible to de- 
velop a new standard class. 

Yet, adoption of standards for the 
extreme pressures becoming more com- 
mon in the power field will benefit all 
industries concerned—including those 
where the need is infrequent and small 
in volume. 


PROGRESS AT LOW TEMPERATURES 


The oil production industry encounters 
extreme pressures in drilling very deep 
oil wells. Solution to this problem was 
development of the API-2900 series of 
valves, flanges and fittings. Practically 
all these high-pressure applications are 
at or near atmospheric temperatures. So 
lubricant seals or rubber seals are satis- 
factory. But high boiler-operating tem- 
peratures prohibit their use in the 
power industry. Alloy steels used for 
API-2900 series flanges pose a problem 
too. They rapidly lose strength at elevat- 
ed temperatures. 


HIGH-TEMPERATURE NEEDS 


When the development of supercritical 
boilers began, there was very little ex- 
treme-pressure information available 
industries. And there was 
even less on extreme pressures at ex- 
treme temperatures. Because  super- 
critical boilers seemed inevitable, a 
special valve study and experimenta- 
tion program was started. 

This program has been going on for 
several years now. A number of experi- 
mental valves have been manufactured. 
Tentative designs have been developed 
and a few types and sizes of valves have 
been made for the first American super- 
critical boiler. 

Now is the time to adopt a new stand- 
ard for this extreme-pressure range. It 


from other 


104 


will mean dollar savings in the design 
and procurement of components for to- 
morrow’s supercritical boilers. 


CHOOSING THE NEW STANDARD 


Proposing a new _ standard-pressure 
series raises some questions, of course. 
What will be its relationship to previous 
standard-pressure classes? The 1500-psi 
class represents a 66% increase in pres- 
sure over the 900-psi class. The 2500-psi 
class represents a 66% increase over 
the 1500-psi class. 

Another 66% 
figure of about 4200 psi. This is un- 


desirable for a number of reasons. 


increase gives an odd 


First, a survey of prominent engineers 
in the utility business was conducted 
recently by the Manufacturers Stand- 
ardization Society of the Valve and Fit- 
ting Industry. It revealed a natural 
preference for the numerically conveni- 
ent designation of 4500. This is an in- 
crease of 80% over the existing 2500- 
psi class. 

Second, the fact that critical pressure 
for steam and water is near 3200 psi 
creates something of a “no man’s land” 
in boiler development. Drum_ boilers 
will definitely stay below this figure. 
But once-through types can exceed it 
quickly. 

It’s possible that there may never be 
a great demand for boilers operating 
in the 3000-psi range. So a jump to the 
4500-psi class seems reasonable. In fact, 
the time may come when the industry 
will look back on this move as being 
too conservative. 

The 4500-psi class is just three times 


the pressure rating of the existing 1500- 
psi class. This makes it a simple matter 
to quickly compute allowable pressure 
at any temperature. Merely look up the 
ASA 1500 psi for the service tempera- 
ture in almost any reference table. Then 
multiply it by three to get allowable 
pressures for the 4500-psi series. Only 
exception to this is the high-tempera- 
ture region. Here, a plasticity factor 
must be applied to the pressure rating 
(ASA B31.1 Code for pressure piping, 
paragraph 122). 

Heavy wall conditions exist in the ex- 
treme-pressure range. And _ plasticity 
factor has a big effect on design allow- 
ances. Table, facing page, gives allow- 
able pressures for the 4500-psi series 
over foreseeable temperature ranges. 


DESIGNING THE VALVE 


In valve design the weight of pipe used 
in a high-pressure system is quite im- 
portant. Unfortunately there is no pipe 
standard over schedule-160. For the 
pressure class considered here, room 
temperature-pressure rating is near 
10,000 psi. Ordinary steel pipe with an 
allowable fiber stress of 20,000 psi gives 
a pressure to stress ratio of 0.5. This is 
equivalent to a theoretical schedule-500 
pipe in ASA terminology. 

The valve designer starts with the 
nominal outside diameter of existing 
ASA pipe and calculates the internal 
bore for schedule-500 pipe. This in- 
ternal diameter must match the pro- 
posed high-pressure valve design. 

Calculations for pipe sizes from 4 
to 24 in. give a series of internal di- 


Valve body thickness for 4500-psi standard series 


Valve dimensions 





Nominal size Port diameter 
4%" - 1" y," 
1-4" - 2" ” 
2-12” - 3" 1-56" 
4” 2-34" 
a 2-7" 
6” 3-34" 
8” 4-34," 
10” 5-34" 
i wg 
16” 8-34" 
20” 10-34” 
24” 13” 


Valve body minimum wall thickness 





Center section 
* 


At welding end 
* 


* 


* 


1-7%" 
2-5/16" 
3" 
3-34" 
4-9/16" 
5-2" 

Y ia 
8-12" 
10-14" 





*Forged valve bodies may have socket or butt welding ends and are contoured to pro- 
vide suitable stress levels at each localized section. They are not generally designed 


in accordance with ASA B16.5. 
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Pressure-temperature rating of welding end, pressure-seal valves 


Valve materials 


Carbon steel 

1-% Cr - % Mo 
2-4 Cr - 1 Mo 
18-8 Mo. 





Carbon steel 





600 900 


—_— Hydrostatic shell test pressures, psi 


Service 2175 3240 


temperature, F 


100 
150 
200 
250 
300 
350 
400 
450 
500 
550 


1440 
1420 
1400 
1380 
1365 
1350 
1330 
1305 
1250 
1180 
1110 
1030 


2160 
2130 
2100 
2070 
2050 
2025 
2000 
1955 
1875 
1775 
1660 
1550 


—Primary service pressure ratings, psi 





1500 2500 





5400 9000 


Maximum non-shock service pressure ratings, psi 


3600 
3550 
3500 
3450 
3415 
3375 
3330 
3255 
3125 
2955 
2770 
2580 


6000 
5915 
5830 
5750 
5690 
5625 
5550 
5430 
5210 
4925 
4620 
4300 





940 
850 
730 
600 


940 
900 
850 
810 
765 
725 
685 


1410 
1275 
1100 

900 


1350 
1275 
1220 
1150 
1090 
1050 


950 
1000 





1-% Cr - 2 Mo 


ae 


2350 
2125 
1830 
1500 


2415 
2250 
2125 
2025 
1910 
1830 
1790 


3920 
3550 
3050 
2500 


4025 
3745 
3550 
3375 
3180 
3100 
2800 








1050 815 





2-4%4 Cr-1Mo 





1260 2200 





775 

560 
1480 
1370 
1290 
1210 
1170 
1150 
1015 

910 


1050 
1100 

700 

800 

900 
1000 
1050 
1100 
1150 
1200 
1250 


780 
760 
670 
600 
465 





Carbon steel 
1-44 Cr—'\4 Mo_ 
2-4 Cr—Ye Mo_ 
18-8 Mo 


_ Castings ASTM A216 Grade WCB, Forgings A105 Grade 11 
Castings ASTM A217 Grade WC6, Forgings A182 Grade F11 
Castings ASTM A217 Grade WC9, Forgings A182 Grade F22 
__. Castings ASTM A351 Grade CF8M, Forgings A182 Grade F8m 


710 


1330 
960 


2475 
2280 
2140 
2020 
1950 
1925 
1740 
1550 
1210 











mensions for valve flow passages in the 
proposed 4500-psi class. 

Next step is to calculate valve wall 
thickness from existing ASA formulas. 
(ASA BI16.5). Resulting series of 
minimum wall thickness will be some- 
what greater than adjacent pipe thick- 
ness. The extra material is needed for 
machining both inside and outside weld- 
ing ends of the valve to match the heavy 
wall pipe. Table, facing page, shows 


calculated thickness of each valve body 
in the new 4500-psi standard. 

Note that some valve sizes are com- 
bined on the table. This is easily ex- 
plained. Start with the outside diameter 
of the pipe and add the required ma- 
terial to the inside. Resulting hole for 
high pressures is quite small. Seventeen 
pipe sizes between 34 and 24 in. give 
seventeen internal valve diameters fall- 
ing between 1% and 13 in. There are 
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far too many sizes to be practical. 

Certain pipe sizes are, therefore, best 
covered by a single valve size. For ex- 
ample, the 34- and 1-in. valves are com- 
bined with a ¥%4-in. port diameter. The 
11%- and 2-in. valves are combined with 
a 15%-in. port diameter. In each case all 
valves are designed with enough metal 
on the ends to match either of the two 
pipe sizes. 

At the present time, these valves are 
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VALVE STANDARD continued 





proposed only with welding-end con- 
nections; no provision is made for a 
Our practice is to use 
welding-end connections and pressure- 
seal bonnet connections for high-pres- 
sure high-temperature valves. Screwed 
and seal welded or integral connections 
for smaller valves. This 
practice is also recommended for the 
proposed 4500-psi series. Valves can 
then be rated independently of stress 


flange series. 


are used only 


limitations imposed by flanges. 
Special ratings are used for valves in 
850 F, 


(see explanation below). Table of al- 


the temperature range above 


lowable valve pressures shows the re- 
sult of applying our special ratings to 

series. It also includes all 
from 600 to 4500 psi in a 
number of commonly used materials. 

New 4500-psi ratings are three times 
those for 1500 psi up to 850 F in both 
ferritic and austenitic steels. Variance 
beyond this point is caused by the 
plasticity factor. 


the new 
classes 


Engineers working with problems in 
supercritical boilers should make every 
effort to use the proposed 4500-psi class. 
It will make considerable savings pos- 
sible in valve selection. Use recommend- 


ed inside dimensions shown on the table 
to help size both lines and valves. 

For example, a line requirement of 
6500 psi at 700 F calls for an inside 
diameter of 5 in. This can be handled 
by an 8-in. 4500-psi, carbon-steel valve. 

If the job demands a valve with an 
1%4-in. opening for 5000 psi at 1150 F, 
a l-in. 4500-psi valve constructed of 
18-8 Mo is suitable. 

The new standard series will reap the 
dollar savings inherent in all industry- 
wide standards. And it offers the added 
advantages of numerical convenience 
and technical practicality. 


Here's how special valve ratings are computed 


Special valve ratings can be developed for pressure-sealed 
bonnet valves from allowable stresses in (1) ASME Boiler 
code (2) ASA Code for pressure piping and (3) ASA 
Standard B16.5 for steel pipe flanges and flanged fittings. 

Resulting ratings are higher at high temperatures than 
those given in the pressure-temperature tables of B16.5-1953. 
There is a good reason for this. Normal maximum stress used 
to prepare this standard is 8750 psi (ASA B16.5-1953 Ap- 
pendix D, page 74), but maximum stress in valve bodies 
without flanges is 7000 psi. So this lower figure must be used 
to select primary temperature following the same procedure 
given in Appendix D, 2a. Valve design is fully in accord with 
wall-thickness requirements of the ASA Standards (See 
paragraph 6.1 of the introductory notes). 

Curves, allowable used to compute 
the special valve ratings. High-temperature region between 
circled points is taken directly from Table P7, 1952 ASME 
Boiler code. Stress values at all lower temperatures fall below 
those listed in this table. These lower values are the same as 
pressure-temperature ratings for Class-A flanges in the range 
of 100 to 750 F (ASA B16.5). 

Decrease from allowable ASME stresses is partly due to 
strength limitations imposed by existing valve mechanisms 
such as stem and yoke bushing strength, handwheel pro- 
portions, etc. 

The special or secondary valve pressure rating at a given 
temperature is given by the formula: 


right, show stresses 


sP 
$- Py - 0.4) 


where 
secondary pressure rating at selected temperature 
= allowable stress at selected temperature 
primary pressure (600, 900, 1500 or 2500 psi) 
primary stress (7000 psi) 
= plasticity factor (as defined on page 3 of the supple- 
ment to the Pressure piping code, ASA B31.1a-1953) 


sce ian nimp nn ANT GOON 

900 F 1150 F 
and and 

below 950F 1000F 1050F 1100F above 


Fersitic a es 0.7 0.7 07 07 
Austenitic 0.4 0.4 0.4 0.4 0.5 0.7 


Steel type 











oe 

















Design strass ot 
primary pressure 























Allowable stress for welding end volves of pressure seal or welded bonnet design, thousand psi 











= icp 4 
900 100 1300 


Temperature, F 


Use the formula above to calculate pressure-temperature 
rating for each valve temperature and pressure class. At a 
given temperature, materials with the same allowable stress 
will have identical pressure ratings. In those temperature re- 
gions where allowable stresses differ with materials, pressure 
ratings must be calculated separately. The special pressure- 
temperature ratings are calculated from this basic formula. 
These are tabulated on preceding page for easy reference. 
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By R G ELMENDORF, * Majac, Inc 


Today’s soot-blower design 


An increasingly important factor for economical boiler operation 


® BasIcALLy, a soot blower is a mech- 
anism to direct jets of a fluid energy 
medium over a boiler’s fouled fireside 
surfaces and to blow off slag and ash 
deposits. Various blower types which 
accomplish the same result differ only 
because of particular tube arrange- 
ments in the boiler’s various sections. 
The blower types now widely used in 
central stations are (1) wall blowers 
(2) long retractable blowers and (3) 
air-heater blowers. Another type, the 
rotary blower, is a low-temperature- 


*Formerly with Mechanical Engineering Division, 
Philadelphia Electric Company 


TODAY'S BOILERS need an ever-increasing number of blower 


units. 


zone unit whose use has declined some- 
what except in smaller and packaged 
boilers. 

The wall blower projects just inside 
the furnace and rotates a_ nozzle 
through a 360-deg arc. The jet pro- 
jects approximately parallel to the fur- 
nace wall, thus cleaning within a cir- 
cular area on the wall. Cleaning range 
varies from 4 ft in heavy running slag 
tu 6 ft or more in light, solid deposits. 

Long retractable blowers, available 
with up to 40-ft travel, project well into 
the boiler, much like a horizontal flag- 
pole, and rotate while extending. The 
effective cleaning path becomes a helix 
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Their cost can add up to 5% 


of total boiler cost 


and covers a solid cylindrical volume. 
Usually, the retractable blower has jets 
only at the tip of the lance and retracts 
completely from the furnace after its 
operation. Sometimes, however, with a 
second or third set of nozzles added, 
the blower travels only 1/3 or 1/2 of 
its length. Used in the boiler’s cooler 
zones where the lance can be left ex- 
posed to furnace gases, this type costs 
less than full-travel units. Cleaning ef- 
fectiveness is more or less a compromise 
between a standard retractable blower 
and a rotary blower. 

Air-heater blower types are (1) a 
swing-arm unit for cleaning regenera- 
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SOOT BLOWING continued 














WALL BLOWER projects just inside furnace wall, rotates a 
nozzle through 360-deg arc, cleans circular area on wall 


ly Ay y 


i iy ay 


LONG RETRACTABLE BLOWER rotates while extending. Usu- 
ally having jets only, at lance tip, units travel up to 40 ft 


Shift ot reverse 


A nozzle sweep every inch 
vi { 
yylltel } 
viii | 


yey 
iy \ 


SF 


a 


Shift aot reverse 


tr 
Nozzle /{™ ecrnng 
(Extending 


Nozzle eee ting 
Extending 


CLEANING PATH of long retractable blower is a helix and 
covers a solid cylindrical volume. Added nozzles cut travel 


Automatic valve 
/ 


/ 
/ Feed pipe 


"a 


/ 


Traveling carrioge 
/ 


| 
| 





£. 


tive heaters and (2) a traveling-frame 
type for cleaning tubular heaters. The 
swing-arm blower swings a single noz- 
zle in a transverse arc as the heater 
element rotates, cleaning in a close 
spiral path. The traveling-frame unit 
pushes a multiple-nozzle crossarm back 
and forth across the ends of the heater 
tubes, cleaning a complete row of tubes 
at each indexed position. 

Automatic control systems for soot 
blowers become more and more neces- 
sary as number of blowers per boiler 
increases. Such systems are used ex- 
tensively in power plants today, and 
in the future, as the remote-controlled 
power plant becomes a reality, the sys- 
tems will play an important part in the 
overall operation. 

Today’s blowers are, of course, de- 
signed for automatic start, blowing 
medium turn-on, reversing and shutoff. 
An automatic sequential control sys- 
tem energized by the boiler operator 
in the control room can initiate start- 
ing, in sequence, of a number of blow- 
ers scattered over the boiler. How- 
ever, this system is in no sense a 
“brain” because the operator must set 
up the sequence as dictated by his ob- 
servation of slag conditions in the 
boiler. Then the system takes over and 
runs through the selected blowers. It 
monitors their operation and initiates 
corrective or emergency action should 
a blower malfunction. It can start the 
sequence over and over again at certain 
hours of the day and can be tied in 
with boiler controls, such as burner tilt 
position, but it has no judgment with 
regard to effectively selecting blower 
groups for economic cleaning. This still] 
depends on the skill of operators or 
supervisory personnel. 

Master control panels in the control 
room may include instruments to indi- 


Boiler wall 
. 


Lance 
fl 


e 
- 





5 








a” 
7 
Housing 


4 


Lance packing 








Trovel 


COMPLEX design of long retract- Blowing medium supply 
ing unit illustrates trend toward / 
costly but more efficient blowers. 
Lance packing is the major problem 


/ Feverse 


/ blowing 
Front lonce bearing 
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cate blowing medium pressure and 
flow, drive motor power, blower posi- 
tion, unit operating, alarm lights and 
others. They may include switches for 
selecting, starting or by-passing units 
in the sequence. They may also include 
a boiler diagram having lights indicat- 
ing blower locations. A typical pattern 
might be to blow one or two bands of 
wall blowers in response to a rise in 
superheat temperature beyond the ver- 
nier boiler control. Then, space re- 
tractable blower operation in the super- 
heater and reheater through the shift 
until the superheat temperature again 
rises to the limit of the vernier control 
(burner tilt, gas recirculation, etc.), and 
repeat wall-blower use. Cold end blow- 
ers (economizer, air heater) would be 
blown perhaps once a shift to cut draft 
loss and keep flue-gas temperatures effi- 
ciently low. 

Steam and air are the fluid mediums 
generally used for blowing. Steam was 
used almost exclusively until recent 
years but compressed air is now used 
on many installations. The jet im- 
pingement on the slag or ash, coupled 
with hot-slag quenching in furnace 
zones and turbulence in low-temperature 
passes, is what actually does the clean- 
ing. In some instances, of a pioneering 
nature, solid pellets like buckshot pro- 
jected from a high-pressure air blower 
have been effective where slag deposits 
are inaccessible or too heavy for con- 
ventional jets. 

Air vs steam. Many analyses made 
and opinions advanced on relative mer- 
its of steam or air as a blowing medium 
boil down to something like this: for 
air blowing, the claims are (1) less 
blower and valve maintenance (2) less 
air heater plugging (3) cleaner in 
overall use and (4) no _ boiler-water 
makeup. Steam blowing enthusiasts 


claim their system means (1) cheaper 
operating cost (2) unlimited availabil- 
ity for difficult or continuous cleaning 
and (3) no capital investment in com- 
pressors. 

Steam claim No. 1 is sometimes chal- 
lenged by air proponents, but careful 
study reveals that in these cases quoted 
figures on air consumption have usually 
been trimmed to the bone, while quoted 
steam consumption figures are less con- 
servative. With regard to claim No. 3, 
it must in all fairness be said that in 
supercritical - pressure boilers, bleed 
steam isn’t readily available from the 
unit because of undesirable contami- 
nating effect of makeup water. The ne- 
cessity for auxiliary soot-blowing boil- 
ers would partially offset the high capi- 
tal investment in air compressors. 

Both air and steam have been claimed 
to clean better. In discussing any 
cleaning medium, it’s well to remem- 
ber that in terms of the jet energy 
needed to remove deposits, the type 
of blowing medium has little effect. 
This assumes that the chilling effect 
needed to solidify soft slag is available 
from either air or steam at all tem- 
peratures normally used. Soda pop, 
for example, would be as effective as 
steam or air if it were cheap enough 
in terms of available energy content. 

Kinetic energy of a jet is measured 
by the formula MV2/2, where M is the 
fluid’s mass flow and V is the stream’s 
velocity. Mass flow through a venturi 
nozzle (used in modified forms on all 
blowers today) can be varied by chang- 
ing (1) throat size (2) upstream pres- 
sure (3) upstream temperature or (4) 
the fluid. Critical flow occurs in all 
cases, since blowing pressures are 
above 50 psi. Velocity depends only 
on the fluid and its upstream tempera- 
ture. So it’s evident that blowing 


mediums should be comparea on the 
basis of equal jet energies instead of 
relying on empirical quoted consump- 
tion figures. 

Superheated low-pressure air isn’t 
used on any large-scale installations 
today, though it may gain popularity 
in the future. Its economy compares 
with steam’s and it retains other ad- 
vantages of air. Savings result from 
adding more energy to the air in the 
form of heat, which costs about 40c 
per million Btu, rather than adding 
more energy in the form of pressure, 
which is available for not less than $1 
per million Btu. In terms of cost per 
unit of jet kinetic energy, a rough 
breakdown shows that superheated 
steam and superheated air each cost 
about 75% as much as saturated steam, 
and 50% as much as compressed air. 

Soot - blower maintenance gets con- 
siderable attention from those in the 
power field concerned with this equip- 
ment. In general, today’s soot blowers 
haven’t the inherent mechanical re- 
liability of many other plant auxil- 
iaries. High maintenance costs (up to 
25% of total maintenance in some 
plants) chiefly result from the greater 
number of blowers on today’s boilers. 
For example, a small problem on each 
of 100 wall blowers adds up to a sub- 
stantial overall cost. Further, auto- 
matic blower operation means a com- 
plex drive and control system which 
takes some attention and has parts that 
are relatively expensive to replace. 

Blower-maintenance cost evaluation 
and comparative costs between plants 
or between manufacturers should be a 
part of every user’s plant analysis. 
Soot-blower costs should be segregated 
from other equipment costs. 

Design problems currently challeng- 

(Continued on page 214) 








SWING-ARM, with single nozzle, sweeps in a trans- 
verse arc as the regenerative heater element rotates 


Air heaters 


TUBULAR heater has traveling multiple-nozzle blow- 
er which cleans row of tubes at each indexed position 
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INSULATED MAINS in new transmission system snake toward 
Including pipe-expansion joints, actual 


steel mill’s steam plant 


length of line is almost 6000 ft. 
12-in. line suppiying the steam for new turbo-blower equipment 


Revised system also has 


New steam-transmission system at a large eastern steel mill includes a 20-in. main carrying 


250-psi, 650-F steam about 5000 ft between steam-generating stations. It’s a prime example 


of why it pays to... 


Use economical insulation thickness 


> INCREASED power generation from a 
topping turbine at this plant is the 
result of furnishing an additional out- 
let for its exhaust steam. The new 
steam-transmission system includes a 
20-in. line connecting two steam-gen- 
erating stations about 5000 ft apart. 
Counting expansion joints, the actual 
length of this line is almost 6000 ft. 
The revised system also includes a 12- 
in. line supplying a new turbo-blower. 
Both new lines parallel for 1500 ft an 
existing main that supplies steam to 
the electric power-generating station. 

Since the cost of lost heat from a 
system like this can be staggering, the 
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insulation problem calls for careful 
study. Here is a case in which it pays 
to calculate and use the most econom- 
ical insulation thickness. 

Economical insulation thickness can 
be calculated exactly for any given 
set of conditions. It varies with (1) 
annual hours of operation (2) rate of 
insulation-cost amortization (3) cost of 
heat production per million Btu (4) 
rate of heat loss through insulation in 
Btu per hour (5)operating tempera- 
ture (6) applied cost of insulation per 
linear foot and (7) pipe size. 

Annual cost of heat loss through the 
insulation and annual cost of the in- 


sulation itself varies with respect to 
each other ‘as insulation thickness 
changes. As insulation thickness in- 
creases the cost goes up, but the heat 
loss decreases. So most economical in- 
sulation thickness occurs when the 
sum of these two annual costs is at a 
minimum. 

One practical approach is to select a 
trial thickness and then calculate both 
the annual cost for insulation and the 
resulting annual] heat loss. Then take 
several thicknesses of insulation above 
and below the trial thickness and com- 
pute their comparative costs on the 
same basis. The lowest total annual 
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EXPANSION BEND in new steam main is insulated with calcium silicate and given 
a weatherproof finish. Most economical insulation thickness on this line is 4 in 


Summary of annual insulation costs 


Annual cost 
heat loss 
per ft 


Heat loss 
Btu/ft/hr 
(still air) 


Insulation 
thickness 
inches 


Estimated cost 
applied insula- 


Annual cost Total annual cost 
insulation _ of insulation and 


tion per ft tion per ft heat loss per ft 





none 18,380 
2 685 
2% 568 
3 490 
34 428 1.12 
4 385 1.01 
4% 94 


$48.30 
1.80 
1.49 
1.29 


$9.50 
10.00 
11.50 
12.00 
13.00 
15.00 


$1.42 
1.50 
1.73 
1.80 
1.95 
2.25 


$48.30 
3.22 
2.99 
3.02 
2.92 
2.96 
3.19 





cost will indicate the most economical 
insulation thickness. 

Insulation engineers based this job 
study on the use of calcium silicate 
and the following data: 

(1) Heat value—$0.30 per 10° Btu 
(2) Operation—8760 hrs/yr (24 hrs, 
365 days) 

(3) Fixed insulation charges 
year 

(4) Ambient temperature 
air) 

Approximate economical insulation 
thickness recommended by the insula- 
tion manufacturer is one starting point 
for the calculations. Actual cost of 


15% per 


50 F (still 


heat loss plus amortized insulation is 
computed for thicknesses above and 
below the original selection. In this 
study the thicknesses range from 2 in. 
to 4% in. of calcium silicate. Average 
conductivity (k factor) established by 
the MIMA is used. Result of these 
calculations is shown on above table. 

On this table the theoretical eco- 
nomical insulation thickness is 31% in. 
Its total annual cost is $2.92 compared 
with $2.96 for 4-in. insulation. This 
total annual cost includes both amor- 
tized insulation cost and the resulting 
annual heat These calculations 
are based on heat loss under still-air 


loss. 
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But this outdoor main is 
subject to wind velocities averaging 15 
mph. Taking this added factor into ac- 
count the most favorable 
thickness is actually 4 in. 
Cost of heat loss from uninsulated 
pipe is included for comparison. It’s 
interesting that at $48.30 per lin ft, 
the waste on this 6000-ft main runs 
about $289,000 annually. Compare this 
to the heat loss of $6,060 per year from 


conditions. 


insulation 


the same pipe with 4 in. of insulation. 
With this much amortized insulation 
included at original estimates the an- 
nual cost increases to $17,760. 

Neither 2 nor 2% in. of insulation 
showed up favorably in this economi- 
cal-thickness comparison. But when 
they do there are other factors to take 
into consideration. Both these thick- 
nesses are usually applied in a single 
layer. This does reduce the applica- 
tion costs somewhat, but the saving is 
more than offset by higher heat loss 
through joints in the insulation that 
are opened by pipe expansion. This 
extra loss is hard to compute and is 
usually not included in the calcula- 
tions. In addition to the higher heat 
loss occurring with this setup, the ex- 
pansion may damage the insulation 
jackets, increasing maintenance costs. 

The 4in. calcium-silicate insulation 
is applied in double-layer construction 
with butt and longitudinal joints stag- 
gered between layers. Each individual 
layer is secured with three loops of 
18-gage galvanized annealed wire per 
3- ft the out- 
door main is finished with a weather- 
proof jacket of asphalt-saturated as- 
bestos felt secured with stainless-steel 
bands on 6-in. centers. 

Bends, valves, flanges fittings 
are insulated with sectional or block 
insulation of the same thickness, with 
a coat of asbestos and portland ce- 
ment. Surface is finished with trow- 
eled 14-in. thick (wet) plastic weather- 
proofing.—Courtesy of Magnesia-Silica 
Insulation Manufacturers’ Association, 
Washington, D.C. 


section. Insulation on 


and 

















THERMO REFRESHER NO. 14 


Here, we start our study of practical thermodynamic machines, 


By BG ASKROTZKI, Associate Editor 


reciprocating air and gas compressors. The processes and prob- 


lems of these machines in handling energy will lay a foundation 


> Last MONTH we studied some ideal 
engine cycles; but before looking at 
the problems of practical heat engines 
let’s study the operation of compressed- 
air systems. These involve relatively 
simple types of reciprocating machin- 
ery and will help us in understanding 
heat engines later on. 

Compressed air has many practical 
uses: (1) driving air engines for drill- 
ing, grinding, sawing, etc (2) driving 
reciprocating pistons in mechanical 
hammers (3) atomizing liquids as in 
paint spraying (4) conveying solid and 
powdered materials in pipelines (5) 
transmitting control-system pressures 
to remote locations (6) pumping water 
by air lift (7) cleaning surfaces by air 
blast. 

A compressed-air system transmits 
energy; in some situations it has more 
flexibility and safety than other energy- 
transmitting systems that might be 
used. An air compressor produces 
pressurized air that carries energy to 
the point of use. In some industrial 
operations compressors pressurize gases 
other than air —generally the condi- 
tions to be met and the results parallel 
those for air compressors. In this part 
we will only cover reciprocating com- 
pressors—other types will be discussed 
later in the series. 

Air compressors. Fig. 1 shows the 
main parts of a simplified single-cyl- 
inder single-acting air compressor with 
zero clearance. A flywheel receives en- 
ergy in the form of mechanical shaft 
work through the rotating shaft on 
which it mounts. Through the connect- 
ing rod it moves the piston inside the 
cylinder back and forth through intake 
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for understanding heat engines later. 


Now let’s learn. . . 


How to send energy by compressed air 


and compression-discharge strokes. 

At each end of the strokes the pis- 
ton comes to a dead stop, though the 
flywheel rotates at a continuous rate. 
Fig. 1f shows that piston speed ac- 
celerates rapidly until it reaches maxi- 
mum velocity at midstroke when it 
starts decelerating for the last half 
of the stroke. These rapid accelera- 
tions and decelerations make it neces- 
sary to use a flywheel. Rapid change 
in rate of energy transmission to the 
piston puts a varying load on the driv- 
ing engine or motor supplying the 
shaft energy input. The flywheel stores 
considerable energy as rotating kinetic 
energy. By drawing on and replenish- 
ing this energy as needed during one 
revolution the instantaneous fluctua- 
tions in shaft speed become smaller. 

In Fig. la the piston stands at the 
head end of its stroke with the intake 
valve open to atmosphere ready to ad- 
mit “free” air. In 6 the piston moves 
at its highest speed toward the crank 
end while free air enters through the 
inlet valve to fill the cylinder. 

In c the piston stands at the crank 
end of its stroke. The inlet valve has 
just closed and the cylinder is filled 
with free air (at atmospheric pres- 
sure). In d the piston moves at its 
highest speed toward the head end 
compressing the entrapped air into a 
diminishing volume and raising its 
pressure. When the air pressure rises 
to the rated discharge pressure, the 
outlet valve automatically opens and 
the pressurized air begins to discharge 
to the compressed-air system. In e the 
piston stands again at the head end of 
the cylinder and has just finished dis- 












charging the last of the pressurized air. 
The outlet valve closes while the inlet 
valve opens and we are ready for the 
next cycle as in a. 

Air processes. From Fig. 1 we see 
that the flywheel through the connect- 
ing rod moves the piston back and 
forth. In Fig. 2 we study what the 
piston does on the air being com- 
pressed. Again we use P-V co-ordi- 
nates to analyze the actions of the gas 
in the cylinder, but this time the chart 
does not picture a complete thermo- 
dynamic cycle. In the latter the proc- 
esses of the cycle always refer to one 
Ib of the working fluid. In Fig. 2 
we'll find that only one true process 
occurs in the cylinder during which 
the mass of air in the cylinder stays 
constant. 

In Fig. 2a the piston moves from 
V, to V2. Atmospheric air enters the 
cylinder through the inlet valve to 
fill the displacement volume swept out 
by the piston. During this induction 
stroke we assume the entering free air 
presses on the piston with atmospheric 
pressure P; = Po. But this represents 
a force acting through a distance, so 
the air does mechanical work on the 
piston: 

W132 = P2(V2-V;) = Pave 
since V; = 0 with a zero-clearance 
compressor as we have here. 

Note particularly that we did not say 
the entering air during the induction 
stroke moved the piston. The connect- 
ing rod supplied the force to move the 
piston, the air merely added a small 
contributing force. In so far as the 
air did work, it gave up energy to the 
piston. In this study we are interested 
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Compression 
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Pressure air 
Discharge 
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| Piston stroke 
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Piston speed, fpm 





(f) 


1 Reciprocating compressors take me- 
chanical work from rotating flywheel 
to pressurize air in cylinder with piston 


only in what happens to the free air. 

At Vy the inlet air valve closes. 
Then, during the first part of the re- 
turn stroke we have a true process with 
a constant mass of air being compressed 
at constant entropy from Vz, to Vz as in 
Fig. 2b. The area under the process 
curve then measures the mechanical 
work done on the air by the piston 
in pressurizing it to Ps, or: 

W.. = PsVs—PMo 
™ 1-k 
See Part 8, May 1957, p 107-108, for 
the basic equation of work done by a 
reversible adiabatic (constant-S) proc- 
ess. When the process expands a gas 
from a higher to a lower temperature, 
equation (A) gives us a positive num- 
ber for the work done, W. But, when 


(A) 


















































? Pressure variations, plotted on P-V 
graph, of air in cylinder measures 
amount of work done on air by piston 


from 
a lower to a higher temperature as we 


the process compresses the gas 
do here, the equation gives us a nega- 
tive number for the work, W. Don’t 
let this confuse you; this simply means 
that the work is done on the gas, not 
by the gas. Always keep this in mind 
when combining equations for several 
processes as we'll do in a little while. 

Notice that in writing the equation, 
whether for compression or expansion, 
the quantities for the initial state are 
subtracted from the quantities for the 
final state of the process. When writ- 
ten this way the positive and negative 
answers immediately show whether work 
has been done by the gas or on the gas. 

In an actual compressor we usually 
know Py, Ps and Voy, but not Vz. To 


use this equation easily we have to 
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Molecular study shows air pressure 
on moving piston differs from pres- 


sure exerted on a_ stationary piston 


eliminate V.. We do this by remem- 


bering that for an isentropic compres- 
sion (see Part 8, p 108): 


k-] 
y fey 
T, - P, 
By multiplying equation (A) 
PV o/PVo we get: 


Pye SEO IPS 
ma 1=E APs 


Then using Boyle’s law, PV - 
change the equation to: 


RT we 


(Continued on page 114) 





COMPRESSED AIR continued 
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A} Compressor using constant-T proc- 


ess needs least total work input 
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Compressor work input depends on 
both compression process and the 


pressure ratio but not on inlet air pressure 


Cancelling R’s and substituting from 
equation (B) we have: 


k ] 
PV o ( P ) k ae 1 (C) 
1-k P, 


This looks complicated, but as soon as 
we make numerical 
equation solves easily. 


substitutions the 


In Fig. 2c when the pressure reaches 
P. the discharge valve automatically 
opens and as the piston continues mov- 
ing to the left it forces the pressurized 


114 


























| 








%+ -Va/lve (d) 
Clearance 
pocket 
Air flow through compressor usually 
is controlled by varying the clear- 
ance volume needed, for practical reasons 


air out of the cylinder into the pres- 
surized system at P3. 

During the discharge stroke we again 
assume the air pressure stays constant, 
this time at P, = P,. The discharge 
air impresses a resisting force on the 
piston and makes it do work Wg, on 
the air. The piston transfers this en- 
ergy to the air by mechanical work 
which equals: 

W34 = P3(V3-V4) = P3V3 
since V4 = 0. At Vq the discharge 
valve closes and the inlet valve opens 
as in a to repeat the cycle for the next 
revolution of the flywheel. 


In Fig. 2d we put all the cylinder 
events on a common chart. The gray 
areas represent work done on the air 
by the piston, Vz to V4. The hatched 
area under J-2 represents work done 
by the air on the piston. So the dif- 
ference in areas, 1-2-3-4, measures net 
work done by the piston in compressing 
the air from Py to P;. In equation form 
this works out to: 

W = W2,-W3y+ Wyo 
hd tk de , 

VY =— a P3V3 + PVs 
remembering minus means work done 
on the gas, plus is work done by the 
gas. Combining terms we get: 


— k(P3V3- PV 2) 
Ss (1-k) 


W (D) 
This equation parallels equation (A), 
differing only by the constant k in the 
numerator. Since (A) was transformed 
into equation (C) we can immediately 
write a parallel equation for (D) in 
the form: 


k-1 

P, k- 
pa a E 
(22) 1 | (E) 


This evaluates the net work done on the 
air by an ideal zero-clearance compres- 
sor as in Fig. 2d, when the compres- 
sion is done at constant entropy, that 
is, as a reversible adiabatic. To use 
this equation for a reversible polytropic 
compression simply substitute n for k. 
Mechanical work done on the air fig- 
ured by all these equations will be in 
ft-lb; to convert to Btu simply divide 
by J = 776. 

Intake and discharge. Let’s take a 
closer look at the intake stroke 1-2 
in Fig. 2. We make the simplifying 
assumption that the incoming free air 
acts with constant pressure on the mov- 
ing piston. If we accept the molecular 
kinetic theory of gases this cannot be 
true. 

Air pressure on the piston varies 
with the piston speed. In Fig. 3a with 
zero piston speed v, the pressure or 
force acting on the piston is a maxi- 
mum. This pressure is produced by 
gas molecules approaching the piston 
with a speed v,, and rebounding with 
an equal but opposite speed. 

But suppose the piston was moving 
with the same speed as the molecules 
sO v, = UV», then the molecules could 
not catch up with the piston and there 
would not be any pressure on the pis- 
ton because of no impact. 

From Part 6, Feb 1957, p 89, we 
learned that the pressure or force was: 

F = 2mv/t 
where v is the speed of the molecule 
relative to the wall or the piston. 


_kP V2 


W ~ 
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Let’s estimate the extent of the error 
caused by assuming constant pressure 
during intake. At 60 F, air molecules 
have an average speed of about 90,000 
fpm. But, as shown in Fig. 3c, mole- 
cules can approach any one point on 
the piston face through an angle vary- 
ing from 0 to 180 degrees. But, as we 
learned in Part 6, it’s only the com- 
ponent of the motion perpendicular to 
the face that produces force or pres- 
sure. So for v,,, only v, produces pres- 
sure. Any one point is struck by bil- 
lions of molecules coming from all di- 
rections in one second. 

We then can assume a distribution 
curve of pressure-producing velocities 
at one point as shown in Fig. 3d. This 
is a sine curve, the average of a sine 
curve is 0.637 of the maximum value. 
So, for an air molecule speed of 90,000 
fpm, the average pressure-producing 
velocity will be about 90,000 x 0.637 
= 57,000 fpm. Recognizing m and t 
as constants, the relative force pro- 
duced by 60-F air molecules = 2 X 
57,000 = 114,000 units on a stationary 
wall or piston. 

The average piston speed of a high- 
speed air compressor runs about 700 
fpm. For such a unit the relative speed 
of approach of a molecule to the pis- 
ton would be 57,000 -—700 = 56,300 
fpm. The corresponding relative force 
on the piston is then 2 X 56,300 = 
112,600 units. For this case then, the 
actual pressure can only be 112,600/ 
114,000 = 0.988 of the atmospheric 
pressure; or the error is about 1.2%. 
The slower the piston speed, the 
smaller the error. 

On the other hand, the energy of the 
air molecules depends on the square of 
the velocities. Before impact the mole- 
cules have an internal energy of about 
57,0002 = 32.5 & 108 units. 

After impact the absolute velocity 
of the molecules drop to 57,000 - 2 Xx 
700 = 55,600 fpm. Their internal] en- 
ergy after impact is then 55,6002 = 
30.9 x 108 units. Internal energy of 
the entering air then drops on the or- 
der of 30.9/32.5 = 0.951 or 95.1% 
of the atmospheric air. The error in 
assuming constant internal energy of 
the air is of the order of 4.9%. 

In the reverse stroke of discharge in 
process 3-4 of Fig. 2, the pressure can’t 
stay constant either as we assumed. 
Here the piston approaches the ad- 
vancing molecules and speeds them up 
more than if the piston was stationary. 
This raises both the pressure and the 
internal energy of the discharging air. 
When we study actions in an actual 
compressor we’ll find that the air pres- 
sure during intake is lower, and during 
discharge higher, than we assume. The 
molecular study we just made shows 


why. For many design problems the 
constant-pressure assumption is good 
enough for our needs because it sim- 
plifies calculations. 

Constant-T compressor. In most com- 
pressed-air systems no effort is made 
to conserve the internal energy of the 
air. By the time it reaches its point 
of use the air has cooled down to at- 
mospheric temperature. This condition 
makes it practical to use a constant-T 
instead of a_ constant-S 
Fig. 4a 
compressors compare. 


compression 
how the two 
The area of the 
constant-7’ compressor is smaller than 
the constant-S area. We 
can get the same amount of pressurized 
air for work 
gain in economy. 
Net work input for the constant-T 
compressor is: 
W = PV; 
PV» 
The first and last terms are the dis- 
charge and intake works, the middle 
term is the work of constant-7 com- 
pression (see Part 8, May 1957, p 107). 
Since P;5Vz = P.Vo when T, = T 


the net work of a constant-7 compres- 


process. shows 


compressor 


less input, a desirable 


4 PiV. log. (P3/P.) 


sor is: 


W = P.Vo log. (P3/Ps) (F) 


This is in ft-lb for an ideal compressor 


with zero clearance. 

Fig. 4b shows the comparable proc- 
esses on T-S co-ordinates. It’s impos- 
sible to show the intake and discharge 
strokes on these co-ordinates. The con- 
stant-S process 2-3, is vertical and so 
involves zero heat transfer. On the 
other hand the constant-7 process 
2-3 involves the transfer of heat Q 
from the air during compression. And, 
since the internal energy of the air does 
not change, the heat transferred 0 = 
W the net work input to the compressor. 

Actual compressors usually run with 
a polytropic process intermediate to 
the two shown in Fig. 4b. The process 
line would end on P., somewhere be- 
tween 3, and 3p. For a reversible proc- 
ess, the area under the curve measures 
the heat transferred during the com- 
pression which differs from total work. 

Work inputs. Equations (E) and 
(F) give us the works for the two 
extremes of heat transfer during com- 
pression. We can figure intermediate 
W’s by substituting n for k in (E). 
For a compressor with fixed P. and 
V. working on air, W depends solely 
on the pressure ratio P,/P.. Assuming 
PV» equals one, we can study how V 
varies with pressure ratio as in Fig. 5, 
for different values of n. When n = 
k = 1.4 we have constant-S compres- 
sion. When n = 1.0 we have constant-T 
compression; for intermediate values 
we have a polytropic compression. Fig. 
5 shows that work input rises at a 
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decreasing rate as the pressure ratio 
increases. 

To get work input in ft-lb from Fig. 
5 we need only to multiply the relative 
work input by the product P Vo re- 
membering that P must be in psf and 
Vin cu ft per lb. Notice that P, can 
pressure, it’s not limited to 
atmospheric. 

Compressor 


be any 


The zero 
clearance compressor of Fig. 1 is only 
a simplified ideal. Practically it would 
be difficult to build a compressor with- 
and not have trouble 
from mechanical collision of cylinder 
head and piston. Other practical needs, 


clearance. 


out clearance 


as room for valves and ports, make it 
essential to provide clearance volume 
at end of compression-discharge stroke. 

Fig. 6a shows the actions in an ideal 
clearance. At 2 the 
cylinder is filled with air at atmospheric 


From 2 to 3 


compressor with 
the entrapped 
air is compressed at any desired proc- 
ess. At 3 the discharge valve auto- 
matically opens, and from 3 to 4 the 


pressure. 


pressurized air leaves the cylinder to 
compressed-air system. At 
4 the discharge valve closes and the 


enter the 


pressurized clearance air expands as 
the piston moves to the right towards J. 

When the clearance air pressure 
drops to P, of the free air, the inlet 
valve automatically opens. Then from 
l to 2 free air flows into the cylinder 
as the piston recedes to its crank-end 
position, and the cycle repeats. 

The area under 2-3-4 measures the 
work done on the air by the piston. 
Area under 4-1-2 measures the work 
done on the piston by the air. Differ- 
ence of these areas, 1-2-3-4, shown in 
gray, measures the net work W done 
on the air by the compressor. How do 
we calculate this work? 

By studying Fig. 6a we see that V 
is the difference of two zero-clearance 
cycles, a-b-2-3 and a-b-1-4. Using the 
polvtropic form of equation (E): 

n—1 
y — nPV»> Ps\ een 


] n P, j 


_ nPV; (2) 
l-n UP, 


Since Ps = P, and P, = 3 


clear the equation to the form: 


1 


we can 


nP,(Vo—V,)| (Ps 
l—n Ps 
The only difference between this equa- 


tion and (E) is that the volume used 
(Continued on page 220) 























When talking transformers, there's more to color than meets the eye: Example .. . 


Does color really affect 


transformer temperature? 


> PowER SERVICE ENGINEERS Often raise the question of color 
and its effect on transformer cooling. This may pop up when 
ordering new transformers or in making a decision to re- 
paint existing units. 

The facts, briefly, are as follows: Transformers located 
outdoors and exposed to the sun should be repainted after 
considering durability and appearance rather than heating 
matters. Actually, any heat-transfer improvement resulting 
from use of special paint is mighty small. Example: Using 
a white-lead paint on a smooth tank, the temperature advan- 
tage would run only a few degrees even on a hot sunny day. 

If transformers are spotted out of the sun, temperature 
rise using nonmetallic paint is practically independent of 
color. Actually, metallic paints radiate less heat than non- 
metallic, hence could cause a transformer to overheat. As 
pointed out in the Standard Handbook for Electrical Engi- 
neers, a plain aluminum-painted tank will run about 30% 
hotter than one painted with a nonmetallic finish. The 
winding rise over room temperature will go up the same 
number of degrees as the oil rise. 

Incidentally, that 30% figure represents about the maxi- 
mum you can get through painting with aluminum rather 
than a nonmetallic paint. However, if a transformer were 
finished with a material such as polished nickel, silver, etc, 
the temperature increase might skyrocket to 75%. As tank 


convolutions increase, the effect of metallic paint decreases. 

The figures above are supported by the basic laws of 
heat transfer. Remember, those colors which reduce heat 
radiation also have the property of reducing heat absorbtion 
from sun’s rays, though not always to the same extent. For 
example, the low-temperature total emissivity of green paint 
is 0.95 while the coefficient of absorbtion for solar radiation 
with light green paint is 0.50. But the emissivity and ab- 
sorbtion powers for aluminum paint are equal. 

Many might think that a transformer painted a light color 
would operate at a lower temperature out in the sun than if 
painted black. Such an impression is based on the relative 
absorbtion powers of the colors where no internal heat must 
be thrown off. 

Naturally, transformer temperature rise over the cooling 
surrounding air of any transformer will be greater when 
operated in the sun than in the shade. The difference in 
temperature rise hinges on how long the sun shines and how 
strong it is in any 24-hr period. There are other factors 
such as the ratio of the developed to the enveloped area of 
the transformer, percentage of tank area exposed to the 
sun, and ratio of the thermal capacity of the oil and mate- 
rials to the effective radiating surface. 

When repainting, remember that it’s the final coat that 
determines the effective emissivity value. 
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Pumped storage hydroelectric units 
applied under low and high heads 


® Hypro pPLANTs with water storage 
capacity have specific economic advan- 
tages when operated on large power 
systems. Where sufficient storage is 
not available under natural conditions, 
extra capacity may be obtained by 
pumping into elevated reservoirs to 
provide standby and peak-load capac- 
ity or seasonal storage. Most pumped- 
storage plants have been installed in 
continental Europe but idea is now 
finding favor in other lands for both 
low- and high-head installations. 
Siphon setting. Recently Canadian- 
Brazilian Services, purchasing agent 
for the Sao Paulo Light S.A.—Services 
de Electricidad, ordered from S Mor- 
gan Smith Co a kaplan adjustable- 
blade axial-flow reversible pump-tur- 
bine. Unit will be installed in a ver- 
tical siphon setting in the Traicao 
pumping plant near Sao Paulo, Brazil, 
where it will supplement two identical 
pump-turbines to help meet increased 
power demands in the Sao Paulo area. 
No. 1 unit in the plant, built in 1938, 
was the first reversible pump-turbine 
installed in the Western Hemisphere. 


Pumping 
discharge |: 








pump —-turbine °: 


— Flow 
Generating ————>- 


Purning <— 


Original design of these units was de- 
veloped on the company’s pump-turbine 
testing stand in its hydraulic labora- 
tory at York, Pa. 

Traicao pumping plant on the Pin- 
heiros Canal is one of a series of low- 
head pumping plants connecting the 
Tiete River with the Billings Reservoir. 
This reservoir supplies water to the 
high-head (2263-ft) Cubatao power 
plant at the base of the coastal cliffs 
near Santos. 

Rated capacity. The pump-turbine 
has a 138-in. diameter runner, will oper- 
ate under a net head of 10 to 23 ft. It 
connects directly to a 6600-hp motor- 
generator; is guaranteed to pump 1765 
cfs (800,000 gpm) against a 23-ft head 
and generate 3450 hp under the same 
head. 

During low-water periods in the 
Tiete River, water must be released 
from the Billings Reservoir for irriga- 
tion and municipal purposes. Then 
pump-turbine operates in reverse di- 
rection and generates power. When 
unit is not required as a pump or tur- 
bine, water can be depressed down be- 


ejector 


\ Generating 


aischarge 
a\ 


‘Pumping ,—~ 
intoke 


VERTICAL CROSS SECTION through a 6600-hp kaplan pump-turbine of type ordered 


for Traicao pumping plant near Sao Paulo, Brazil. 


Heads range from 10 to 23 ft 
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low the runner with compressed air 
and unit operated as a synchronous 
condenser to improve power-system 
power factor. Because of siphon-set- 
ting installation, before unit can oper- 
ate on the power-generating cycle si- 
phon must be evacuated to fill it with 
water before turbine is started. Nor- 
mally it will not be necessary to evac- 
uate siphon during pumping, except 
to free top of siphon of air. 

First reversible centrifugal pump- 
turbine in the Western Hemisphere was 
installed by Canadian and General Fi- 
nance Co in the Pedreira plant in 
Brazil. Plant is another of the low- 
head pumping installations in the series 
that supplies the Billings Reservoir. 

British hydro plants. Largest 
pumped-storage plant in Great Britain, 
Blaenau Ffestiniog in North Wales, is 
under construction by the Central Elec- 
tricity Authority. Four vertical-shaft 
units will be installed, each consisting 
of a motor-generator, a 105,000-hp 
970-ft head English Electric Co fran- 
cis turbine and a 2-stage double-flow 
Sulzer Brothers 428-rpm pump. Each 
pump will discharge 745 cfs (335,000 
gpm) against a 1000-ft head and 94,- 
600-hp input. Maximum power input 
to the pumps will be about 110,000 
hp, making them highest powered in 
the world in operation or under con- 
struction. 

Ffestiniog is the first large plant of 
this type in Britain. It will be used to 
supply peak power demands during the 
day; at night off-peak power will drive 
pumps to lift water from lower level 
into a high-level storage reservoir. This 
plant is scheduled for 1961 operation. 

Northern Scotland. Britain has also 
announced plans for a large pumped- 
storage hydro development—a $70,000,- 
000 project in Northern Scotland. This 
includes installed capacity of about 
600,000 hp in three plants: Cruachan, 
Inverawe and Nant on the Awe River. 
The Cruachan plant will be the first 
large pumped-storage plant in Scotland. 
Installed capacity will exceed 500,000 
hp. Nights and weekends the plant will 
use off-peak power from steam plants 
to pump water from Lock Awe into a 
high-level storage reservoir against a 
1300-ft head. Inverawe plant will have 
an installed capacity of about 50,000 
hp, Nant will have 25,000 hp. 





Biological treatment is most efficient for organic wastes, but newer ion-exchange systems are 


best for some inorganic wastes. Here’s how to use both the old and 


new techniques that make up... . 


Today’s waste-treatment methods 


By T L MOORE, Chief Sanitary Engineer, Gibbs & Hill, Inc 


bm MANY VARIABLES must be controlled 
to do a good job of treating an indus- 
trial waste. Methods selected must han- 
dle the quantities involved economically 
and satisfy waste-disposal standards. As 
outlined last month, complete pilot- 
plant studies are needed to evaluate 
today’s equipment and treatment proc- 
Final installment of this 2-part 
article will explain how to use both 
old and new methods for treating typi- 


esses. 


cal organic and inorganic wastes. 
Biological treatment is lowest in cost 
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and most efficient for organic wastes. 
Until recently, the exact theory of this 
somewhat of a mystery. 
design was based mainly on 
methods. But known _ bac- 
teriological concepts can be used to 


process 
Plant 
empirical 


was 


explain the biological oxidation of or- 
ganic wastes. This has resulted in its 
much wider use. 

Biochemical oxidation of organic 
matter with living organisms is done 
by (1) passing organic wastes through 
a stationary biological bed or (2) pass- 


ing biological growths through the 
Much data is available on 
biological-oxidation theory and its use 
in industrial-waste treatment. 

In an aerobic biological process, 
oxidizable organic matter is removed 
from the waste stream by enzymatic 
reaction with active biological floc. This 
floc is composed largely of micro- 
such as bacteria, yeasts, 
molds, algae, protozoa, rotifers, worms 
and insect larvae in a gelatinous matrix, 

Rate of organic-matter removal de- 


wastes, 


organisms 
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Much wider use is 


Oxidation and 
synthesis 


Endogenous 
respiration 


BOD removal 


Oxygen utilization 


Sludge solids 


Variables 


Soluble nitrogen 





Time of aeration 


BIOLOGICAL OXIDATION organic 
matter by (1) oxidation (2) synthesis to new 
biological cells and (3) auto-oxidation 
dogenous respiration) of the 


removes 


en- 


resulting sludge 





Plant 
influent 




















clorification 





Stabilization 


Plant 
effluent 


Sludge to 
waste 





CONTACT STABILIZATION unit produces an 
activated biological floc from sludge. When 
mixed with incoming raw waste in aerator it 
helps absorb colloidal or oxidizable matter 


in store for the activated-sludge 


Primary clarifier 
en 





Supernatant 


Digester 





Sludge drying 











ACTIVATED SLUDGE is 
mixed continuously 
matter is 


an 
with 
removed or 


ng Organism Part of 


Engine blower 


aerobic 

microbial 

stabilized 
resulting 


process 








Aerators 




















Chlorine 








effluent 


Final clorifie 


Incoming waste is 
Oxidizable organic 
of liv- 
aerator 


process 
sludge 
by contact with slimes 


sludge is recycled to 





Air supply 





N Aerator 

















influent 


Primary clarifier 


STEP AERATION is 


developed to increase 
p 


one 


of several 
flow 


effluent 
Sludge 


waste Final clarifier 





j 
variations 
time. 


activated-sludge 


rate and shorten detention 


Recycled sludge from final clarifier is fed in steps to the aera- 


tor. BOD removal from 


domestic sewage will 


run about 98% 





pends on the diffusion of essential 
food into the cells. Some organic mat- 
ter is synthesized to form new biologi- 
cal cells. The remainder is oxidized, 
giving energy to sustain life and per- 
mit Curves, 
some of variables involved 
logical oxidation process. 


synthesis. above, show 


in the bio- 
The reactions include: 


Oxidation 
Organic + O, enzyme Coy + H,O 
eed 


Cell synthesis 
Organic + NH, + Og enzyme 
os 


new cells + CO, + H,O 


Endogenous respiration 
(continuous auto-oxidation ) 
Cells + Oy enzyme 
—-> 


Cop + H,O + NH; 


Conventional activated sludge is an 
aerobic 
continuously 


is 


waste 
microbial 


Incoming 
mixed with 


process. 
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sludge. The organic matter is removed 
or stabilized by this contact with the 
slimes of living organisms. 

First, raw enters a primary 
clarifier. Then, settled effluent enters 
the aerator for mixing with biologically 


waste 


active sludge already produced by the 
Air under pressure is used 
for agitation mixing. There 
more than enough oxygen present to 
promote the growth of bacteria and 
other organisms. Mixture then enters 
a final clarifier. Bulk of the resulting 
sludge is accumulated in final settling 


process. 


and is 
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WASTE TREATMENT continued 





Biological filters actually absorb organics 


tanks for digestion or dewatering with- 
out digestion. Remaining sludge is re- 
cycled to aerator’s inlet. 


Sludge return 
Biological filter 





Contact stabilization process uses an 
aerated stabilizer tank to make an 
activated-sludge floc. It is often used to 
absorb colloidal or dissolved oxidizable 
matter in the waste stream. 


Primary claritier 


Plant 


influent 7 


vaste is mixed with 
the activated floc in the aerator tank. 
The mixture is then sent to a clarifier 


Incoming raw 


Supernatant 





, 





for separation of activated sludge from 
the waste. Clarifier effluent is usually 
good enough for stream discharge. Part ; 
of settled sludge from the clarifier is phen 4 aaa 
sent to the contact stabilization tank. 4 
Air fed into the unit supports oxida- 
tion and synthesis of absorbed organ- 
i Two to three hours’ detention 
time is usually sufficient. Activated 
floc from the stabilizer tank is then 
sent to the aerator for continuous mix- 
ing with incoming raw waste. 

Excess sludge is drawn off and dis- 
posed by (1) anaerobic digestion (2) 
dewatering (3) filtration or (4) drying 
beds or incineration. 

Modified activated -sludge systems 
have been developed by both individual 
engineers and manufacturers to in- 


Drying beds 























Bed drainage 


1s. : 
a ] 


BIO-FILTERS commonly called ‘‘trickling filters,’’ contain inert filter media. Organic 
waste passing through the filter forms a gelatinous film of microorganisms on the 
media surface. These growths absorb any oxidizable organics. End products of this 
biological oxidation are carried away by the waste flow down through the filter bed 





solids concentrations in the aerator are tanks is removed and concentrated. 


crease the flow rate and shorten deten- 
tion time. These design variations take 
three distinct forms: (1) step aeration, 
(2) modified aeration (3) activated 
aeration, 

Step aeration adds recycled sludge 
from the final clarifier to the incoming 
raw waste at various points in the 
aerator. This gives different suspended- 
solid concentrations throughout the 
aerator tank. BOD removal from do- 
mestic sewage runs about 98%. 

Modified aeration setup is similar 
to conventional activated sludge, but 


lower and sludge age is considerably 
less. Removal efficiencies are better 
than efficiencies from primary sedimen- 
tation and not as good as those from 
an activated-sludge plant. BOD re- 
moval from domestic sewage is about 
68% in plants of this type. 

Activated aeration equipment oper- 
parallel with full activated 
Excess sludge is taken from 
the activated sludge tanks. It is then 
added to the head end of a second 
group of tanks and aerated with waste. 
Remaining excess sludge from both 


ates in 
sludge. 


BOD removal from domestic sewage 
runs about 76%. All these variations 
use less air and get by with somewhat 
smaller tanks than conventional acti- 
vated sludge equipment. 

Aeration equipment plays an impor- 
tant role in all of the biological waste- 
treatment processes covered thus far. 
Liquid-sludge waste mass must absorb 
enough oxygen from the aerating gas 
to sustain the biological reactions. 

Rate of solution of the gas varies 
with the area of gas-liquid surface, 


system temperature, liquid and gas con- 


Some typical results from biological-oxidation treatment 


Activated 
sludge 
plants 


Sewage 

Pulp and paper 
Pharmaceutical 
Cannery 
Packing house 
Oil refinery 
Kraft mill 
Ammonia still 
Pulp and paper 


BOD loading 
Ib/day/Ib 
MLSS 


BOD 
raw, 
ppm 
153 
183 
1556 
630 
960 
200 


Biological Filter 
filter depth, 
plants ft 


Sewage 
Pharmaceutical 
Pharmaceutical 
Pharmaceutical 
Kraft mill 
Straw board 
Dairy 

Distillery 
Distillery 
Chemical 
Chemical 


Aeration 

MLSS, detention, 

ppm hr 
2050 6.3 
2910 3.8 
3292 3.7 
2500 48 
3500 25 
2000 7.0 

900 8.0 
2530 


5.0 
4200 3.1 


Applied Hydraulic Recircu- Loading 
BOD, loading, lation tb BOD, % BOD 
ppm mgad ratio yd* removal 


184 16.0 1.86 §=61.22 83.4 
3110 =15.0-20.0 10-23 56.0 
3500 54 12 66.0 
4100 78 18 78.0 

117 52.0 2.4 27.0 

820 17.0 10.0 54.0 
4.0 15.0 13.5 92.0 
8.0 3-5 60.0 
6.0 ’ 4 93.0 
6.0 10 94.0 
6.0 10 65.0 


% BOD 


removal 


90 
91 
89 
81 

88 
92 
85 
93 
93 





0.22 
0.30 
1.60 
2.56 
1.36 
0.18 
0.48 
0.13 
0.57 


4.4 
4.0 
6.0 
6.0 
6.0 
6.0 


100 
600 
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Both old and new methods team up to handle inorganic wastes 
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CHEMICAL TREATMENT plays a big role. 
Coagulation and precipitation help to 
remove colloidal suspensoids. Waste pH 
can be altered to reduce scale, corrosion 


Acid caustic 


Cation units 





Evoporator 


Anion units 
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Drain Rinse 


ION EXCHANGE SYSTEMS recover valuable chromate from the metal-plating rinses 


Evaporators concentrate it for re-use. 
eralized water for plating 
toxic chromate is solved 


rinse 


with 


makeup 
byproduct 


lon exchangers also produce enough demin- 


created by 
dividend 


Probiem of waste disposal 
recovery of chemical as a 





tact time, magnitude of driving force 
(concentration gradient) and intensity 
of agitation. 

Aerator design and selection is based 
on the anticipated variations in oxygen- 
use rates. It also takes into account 
the oxygen transfer and agitation char- 
acteristics of the particular design. 

Biological filters are often called 
“trickling filters.” Oxidizable organic 
wastes are absorbed by microscopical 
biological growths adhering to an in- 
ert media in the filter. 

The equipment is usually circular in 
structure and contains a bed of crushed 


stone or other media of variable depth. 
Incoming raw waste is distributed over 
the surface by rotary distributors or 
fixed nozzles. It trickles through the 
unit and is collected by an underdrain 
system. 

Both standard- and high-rate filters 
are available. Both types have a media 
bed, underdrain and ventilation system 
and a means of distributing waste over 
the filter surface. Main difference is 
in the amount of filter loading on each. 

Standard-rate filter has an organic 
loading less than 600 lb of BOD per 
acre foot of filter. Loading on high- 


Inorganic wastes take many forms 


Waste water 





Steam generation 


Inorganic material 


Water conditioning, boiler and condenser cooling 


sludges and dissolved solids 


rate filters can exceed 1600 lb. High- 
rate units are often set up in series 
for 2-stage operation. 

Biological filter plants usually have 
primary settling equipment to remove 
all large suspended solids in the in- 
coming waste. Pretreated organic waste 
is then passed over the filter forming 
a gelatinous film of microorganisms on 
the filter-media surface. This film con- 
sists of microbial cells in various stages 
of activity, organic matter in various 
stages of decomposition and oxidized 
and nonoxidizable organic and inor- 
ganic residues. 

Colloids absorbed by the film are co- 
and hydrolized to smaller 

Soluble organics are dif- 
fused into the film and oxidized by 
enzymatic End products in- 
cluding CC,, NOg and nonoxidizable or- 
ganics are rejected by the film back 
into the waste, establishing dynamic 
oxidation equilibrium. 

Amount of biologically active growth 
temperature, organic load- 
ing to the filter, area dimensions of 


2gulated 
molecules. 


action. 


varies with 


Free acids and acid salts 

Silicate salts 

Sulfates of Ca, Mg and Fe 

Soda ash, sulfides, sulfates, and carbonates 

Free acids, caustics, sulfates and polysulfides 

Copper, zinc; sulfuric, nitric and picric acids 

Brine, chlorides; sulfates, acids and alkalies 

Acids, alkalies; salts of cyanide, copper, chrome, etc 
Fission products of uranium and plutonium in coolants 


Steel pickling wastes 
Phosphate fertilizer 

Coal mining and washing 
Pulp and paper 

Textiles 

Explosives 

Petroleum 

Steel products, plating 
Radioactive 


supporting film surface and hydraulic 
loading to the filter. Waste contact time 
with the microbial film is fixed by the 
downward percolation rate through the 
filter bed. This can be partially regu- 
lated by effluent recirculation and more 
uniform dosing. 

Aerobic digestion stabilizes the sludge 
withdrawn from primary or final set- 
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WASTE TREATMENT continued 





Cost and size of waste-treatment installations vary 


Industry 


Waste, mgd 


Process 


Dollar cost 





Municipal 
Starch process 
Pulp and paper 
Packing house 
Turnpike 
Wallboard 
Synthetic fiber 
Mineral products 
Brewery 


0.45 . 
16 - 
0.03 
0.05 
2.0 . 
2.0 - 
0.01 
0.28 
0.70 
1.30 
3.0 

0.54 
2.40 
1.20 


Canning 

Cannery 

Metal finishing 
Brewery & domestic 
Municipal 
Municipal 


5.0 domestic 


-meat products 
domestic 


Pitch residue 


Domestic 
Domestic 


Single-stage trickling filter 
Submerged culture aeration 


Activated sludge 
Activated sludge 
Two-stage bio-filter 
Primary sedimentation 
Activated sludge 


Spray irrigation 


Clarification and digestion 


Varied 


Single-stage filters and digestion 


Activated sludge 


In-plant changes and oil separators 
Two-stage bio-filters and digestion 


Oxidation ponds and digesters 


630,000 
172,000 
2,000,000 
30,000 
74,000 
400,000 
1,000,000 
15,000 
225,000 
251,000 
181,000 
900,000 
665,000 
360,000 
191,800 





tanks. Need for treatment de- 
pends on a variety of conditions includ- 


tling 


disease possibilities, 


putrefactive 


producing 
of organ- 
isms, appearance and odor. All domes- 
tic wastes usually need further stabili- 
zation of the resulting sludge. 
Digestion by anaerobic fermentation 


ing: 


concentration 


converts hydrogen and carbon of or- 
ganic sludge into carbon dioxide and 
methane gas leaving a stabilized resi- 
due suitable for disposal. 

Rate of by 
heating with either an external source 
or combustible gas recovered from the 
Optimum digester tempera- 
ture for maximum efficiency of bac- 
terial action is 90 to 95 F. 

Wastes that are high in BOD usually 
respond to anaerobic digestion. This 
includes waste produced by distilleries, 
canneries, tanneries, slaughterhouses, 
and various fermentation 
and dehydration plants. Predigestion 
of waste is a good way to stabilize waste 
pH. It also reduces organic loading 
on activated-sludge units or biological 
filters included in today’s biological 
waste-treatment plants. 

Sludge digesters are usually con- 
structed of concrete with either con- 
crete or steel roofs and designed for 
single or 2-stage operation. 

Sludge from clarifiers is pumped to 
the digester. First, consider a 2-stage 
design. The first-stage unit is heated 
to increase bacterial efficiency and agi- 
tated to prevent stratification. Organic 
material in the sludge is removed by 
anaerobic bacterial action. 

Sludge is retained in the first stage 
for 15 to 20 days. Then it passes to 


digestion is increased 


process, 


creameries 
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the second-stage tank along with su- 
pernatant liquor and gas. The second 
stage doesn’t need heating or agitation; 
it acts as a gas holder with solids, 
liquor and gas separation occurring 
very rapidly. 

In a single-stage operation, complete 
digestion is carried out in one tank. 
Gas formed is collected in the tank 
Actual selection of either sys- 
tem depends on sludge quantity and 
characteristics and whether or not the 
byproduct gas will be used. 


dome. 


INORGANIC WASTE 


Methods of removing inorganic mate- 
rial from waste are quite varied. Liquid- 
solid separation by gravity is used for 
readily settleable material. Flotation 
is used for low-density solids. Sub- 
stances in a colloidal form or other- 
readily settleable can be 
separated from liquid with the aid of 
coagulants. Principles used in sus- 
pended-solids removal are quite sim- 
ilar for both organic and inorganic 
wastes. In all cases specific data must 
be obtained on the separation char- 
acteristics of the waste. 

Sedimentation and flocculation is 
the removal of suspended and coagu- 
lated particles from a liquid medium 
having a lower density. The process 
is accelerated by gravity and resisted 
by drag. Amount of drag is influenced 
by viscosity (Stokes’ law) and is re- 
lated to Reynolds number. When the 
Reynolds number is high (turbulent 
settling), drag is relatively independent 
of viscosity. When it is low, viscosity 
is an important factor. Temperature 
is a major influence. Both turbulent 


wise not 


and viscous settling occurs within the 
range and nature of the suspended 
solids encountered in many industrial 
wastes, 

If suspended-solids concentration is 
high enough, settling paths of the par- 
ticles may interfere and actually re- 
tard sedimentation. Free settling calls 
for a concentration of suspended solids 
less than 1000 ppm. 

Settling velocities, computed from 
Newton’s and Stokes’ laws, pertain to 
discreet particles. But suspended solids 
in industrial wastes are usually floccu- 
lant in nature and are influenced by 
agglomeration that increases size and 
density, changes particle shape. This 
reorientation increases the settling rate 
of coalesced particles. 

Chemical coagulation removes col- 
loidal  suspensoids precipitation. 
Coagulating agents cause precipitation 
by reducing the electrical charges on 
colloidal particles to form positively 
charged floc for mutual coagulation. 
This floc enmeshes colloids in the 
waste. Some colloids with low exchange 
capacity are removed by agglomeration. 

Both organic and inorganic wastes 
may require pH adjustment to reduce 
corrosion or scaling properties and 
otherwise properly condition the waste 
for treatment. 

Many chemicals are available for 
precipitation. Their application varies 
with the waste constituents and physi- 
cal condition. Aim of the treatment 
is to substitute less objectionable ions 
for the toxic compounds or other sub- 
stances in the waste that are unsuited 
for specific water re-use. Resulting 

(Continued on page 222) 
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Nuclear notes 





By B G A SKROTZKI, Associate Editor 


Radiation Effects Information Center has been established at Battelle Memorial In- 
stitute, Columbus, Ohio by the Air Force. It will gather and issue data on ef- 
fects of nuclear radiation on materials and systems that may be needed for future 
aircraft. Data will be available through reports, memoranda, personal consulta- 
tion and group meetings. Services will be available to Army, Navy, AEC and 
other government agencies and their contractors. 


Yankee Atomic Electric Company has been issued a construction permit by the AEC 
to build a 134-mw PWR at Rowe, Mass. Permit is only provisional since reactor 
design has not been completed. Plant will cost about $57 million exclusive of re- 
search and development being furnished by AEC under Power Demonstration Re- 
actor Program. Details of waste disposal and emergency procedures in case of 
accident will be reviewed before a final operating licence is issued. 


cost reductions for cores of future pressurized-water reactors are expected ac- 
cording to W K Davis, director of reactor development, AEC. Savings anticipated 
over the initial Shippingport core during the next 10 to 15 years should be on the 
order of one-half for materials, three-fourths for fuel fabrication. Biggest economy 
boost is expected from extension of core life by eight times. 


Ceramic fuel elements, such as oxides and carbides, can accommodate fission-product 
gases without swelling. Uranium oxide or mixed uranium thoride oxides seem to 
give good life, perhaps 25,000 megawatt-days per ton or more. They also have 
good neutron economy and conversion ratio. Disadvantages lie in low density and 
poor thermal conductivity of ceramics. 


Cambridge Electron Accelerator, to be run by Harvard and MIT for the AEC, 
started abuilding on Nov 4. This 6-billion electron volt synchrotron planned for 
1960 initial operation will speed electrons to nearly the velocity of light. This 
swells the mass of the electron by 12,000 times. These electrons will smash _pro- 
tons and neutrons, aiding the study of the basic nature of matter and energy. The 
accelerator should produce heavy mesons, negative protons and new unstable par- 
ticles in larger numbers. 


government control, fewer restrictions now would help in earlier payoff of atomic 
energy, says L L Davenport, president, Sylvania-Corning Nuclear Corporation. He 
calls for: (1) reduction in uranium cost (2) standardization of reactor designs (3) 
reduction in high cost of security by relaxing regulations (4) more reasonable tol- 
erances in design specifications (5) using the methods-engineering approach. 


No takers in the chemical industry for private processing of spent fuel elements from 
research and power reactors has forced the AEC to agree to do this in their plants 
for the time being. High investment, waste-disposal problems and uncertain future 
business in this field scare off private processors. 


Uranium producers have capital investment of nearly one billion dollars in mines and 
mills. Free World production in 1957 will be about 21,000 tons U,Os. In 1959 
it is expected to run over 40,000 tons 
and Canada. South Africa now produces about 6,000 tons annually. 
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3 OF 7 liquid rheostats for 
controlling a 250,000 -hp 
load at Lewis Unitary Plan 
Activity Tunnel, Cleveland 


By E S AVERY, Industry Control Dept 


General Electric Co 


With minimum wiring and 
few wearing parts, liquid 
rheostats are providing step- 
less control for some of to- 
day’s biggest motors .. . and 


doing it economically 


Liquid rheostats: An old-timer 


> S.ip-RING wound-rotor motors in the 
2500-hp range and up are being ap- 
plied in growing numbers throughout 
industry. In tune with this trend is the 
growing interest in liquid rheostats as 
speed controllers. The rheostat with 
fluid innards serves as a variable re- 
sistance in the secondary circuit of 
wound-rotor induction motors. They 
also serve as adjustable loads for gen- 
erator and engine testing. 

Four types of liquid rheostat are 
weir, vertical plate, round horizontal 
plate, square electrode. Weir type, an 
early design, varied resistance by 
changing electrolyte level. Since a 


124 





elec- 
area 
tank 


set of vertical plates served as 
trodes, their submerged surface 
and quantity of solution in the 
determined resistance between elec- 
trodes. A fast increase in resistance 
could be had by dropping a weir, let- 
ting the liquid run into a sump tank. 
Total resistance is trimmed by revers- 
ing the procedure; raising the weir and 
pumping solution back into the main 
tank. In some models cooling coils were 
mounted in sump tank to carry off heat. 

Vertical plate rheostat uses station- 
ary and movable electrodes pivoted at 
the upper corner. Movable electrode 
can be rotated to vary amount of sur- 





struts 


face exposed to the electrolyte. Since 
electrolyte resistance varies inversely 
as amount of contact area, resistance 
between electrodes is changed as they 
are moved in and out of electrolyte. 
Some of these rheostats are fitted with 
a weir for rapid lowering of electro- 
lyte level. 

Horizontal plate type has three hori- 
zontal electrodes mounted on tank bot- 
tom. Each electrode is surrounded by 
an insulating cell to electrically sep- 
arate the phases. Three top or movable 
electrodes are suspended from an oper- 
ating mechanism. They are tied to- 
gether electrically and mechanically 
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PIPING SYSTEM for typical rheostat using external liquid-to-liquid heat exchanger. 
Latter can be designed to handle any load; can be built into a single packaged unit 








Getting rid of the heat 


How to efficiently dispose of the developed heat in a liquid rheo- 
stat has been a long-term problem. Through the years, various forms 
of cooling systems have been used. One of the early types used a 
simple set of coils immersed in the electrolyte. Cold water ran through 
these coils, hence the electrolyte was circulated thermally. Hot liquid 
rose until it came in contact with the cold coils. 
cooled, drop to bottom of tank, drive out the hot electrolyte. 

In another design, the hot electrolyte rose to small tanks where 
it was air cooled, then returned to the cells. In still another design 
the hot electrolyte was pumped into a large sump tank to be cooled, 
then pumped back into the main tank. Probably the most efficient 
cooling method is use of a liquid-to-liquid heat exchanger, above. 


Here it would be 








to tackle the big jobs 


through long copper rods and bus bars, 
thus forming the wye connection. Re- 
sistance is varied by changing distance 
between stationary and movable elec- 
trodes. Connections are made with in- 
sulated studs passing clear through 
tank wall proper. 

Square electrode design is simply a 
geometrical variation on the round 
electrode type. The square pattern 
provides more contact area for the 
same floor space taken up by the ear- 
lier round type. Holes drilled in plates 
allow for thermal or pumped circula- 
tion of electrolyte. 

Electrode motion is generally han- 


dled by geared pilot motors operated 
through pushbutton or an automatic 
regulating system. Torque motors, hy- 
draulic motors and air cylinders have 
been successfully incorporated 
systems over the years. 

Electrode material can be cast steel, 
cast bronze, iron, monel metal or a 
combination of nickel and steel. Elec- 
trolyte solution most widely used is 
sodium carbonate. Having a negative 
temperature coefficient, sodium carbo- 
nate is exceptionally good for cold 
starts since its resistance’ nearly 
doubles in passing from hot to cold. 
Sodium bicarbonate and sodium chro- 


into 
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with steel elec- 
carbonate has 
nickel- 


used 
sodium 
with 
coated electrodes. 
Impurities in the electrolyte play hob 
with metal parts. 


mate have been 
trodes while 


seen service bronze or 


So when using so- 
dium carbonate hold impurities in the 
powder to within .5% ... that is, im- 
purities in the form of sodium chloride 
(NaCl) or sodium sulfate (Na.SO,). 
If sodium bicarbonate (NaHCQ,) is 
present it should be held to within 
1%. These measures will aid in re- 
tarding corrosion. Use either distilled 
or condensate water when mixing the 
electrolyte. From a maintenance angle, 
see that drained and 
cleaned, and electrolyte replaced with 
a fresh solution yearly. 

When horizontal electrodes were first 
used, insulation was necessary between 
phases. Originally, ordinary sewer 
pipes were set over the electrodes and 
small slots cut in the bottoms to allow 
thermal circulation of electrolyte. Pipes 
were later superseded by cells made of 
a material called electrical stoneware. 
To overcome breakage in shipment, 
rubber-lined steel cells have also been 
used, but openings at the bottom were 
eliminated to increase resistance be- 
tween electrodes. In some installations, 
individual cells have been fabricated 
of an insulating compound and then 
mounted independently, rather than in 
large tanks. Other rheostats have been 
made using one tank with three rub- 
ber-lined compartments, but a light- 
weight, practically nonbreakable glass 
fiber material with an epoxy binder has 
also been used as an insulating liner. 

Insulating a liquid rheostat is, of 
course, an important problem. With 
secondary voltages as high as 2000, 
the isolating effect of the cells still 
permits grounding of the outer tank. 

In some larger installations where 
voltage exceeds 2000, equipment size 
has made use of three separate insu- 
lated tanks more practical. In these 
systems, the electrolyte is transferred 
through pipes made of rubber or some 
similar insulating material. Nature of 
the seals that must be used to insure 
insulation of the higher voltages, how- 
ever, makes it more difficult to provide 
a water-tight connection from the fixed 
electrode to the outside tap. One in- 
stallation, discussed later, controls the 
250,000-hp load of a wind tunnel. Here 
each rheostat consists of three rubber- 
lined steel tanks, individually insulated 
from ground. 

An early system for removing heat 


systems are 
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LIQUID RHEOSTATS continued 





te aa ae 


Early liquid rheostat designs bow to modern metal enclosures 


entrenched 
in the switchgear area, has become accepted in 
the field of liquid rheostats. Unit, above, left, is 
an old-timer installed at GE’s Schenectady Works 
for testing purposes. Streamlined design, right, is 
for a 9000-hp 6600-v induction motor. Here, heat 
exchanger, electrolyte pump and rheostat are 
mounted and piped in one package. 

Older wooden-vat water rheostats were often 
used for generator testing. In one case of interest 
to do-it-yourselfers (Power, July 1950, p 106) an 
8-ft diameter 10-ft high vat was being used for 


Compact metal-enclosed design, well 


field testing 2.4-kv generators. Generator test volt- 
age was first adjusted to 5 kv. Water rheostat 
electrodes were lowered slowly until water contact 
was made. Heavy arcing resulted, stopping the 
test until a trouble-free angle was thought out. 

Solution? Best bet and a practical answer to 
the problem turned out to be ordinary 6-in. tile 
pipe about 27-in. long. One tile pipe was tried for 
each electrode. This setup allowed dunking elec- 
trodes a depth of 2 ft for full load. But to get 
good loading regulation, two sections of tile pipe 
were provided for each electrode. 











“The package unit rheostat 
has come into being" 


developed in the rheostat consisted of 
cold water coils immersed in the upper 
part of the solution to induce thermal 
circulation. Other systems cool the 
electrolyte in separate tanks. Probably 
the most efficient method is the use of 
a liquid-to-liquid heat exchanger where 
the hot electrolyte flows around a bun- 
dle of tubes through which cold water 
is circulated. These exchangers can 
be made to fit any load and can be 
mounted either externally or with the 
rheostat as a packaged limit. 

In steel mills, the packaged unit 
liquid rheostat is now in general use. 
A typical installation at the Sparrows 
Point plant of the Bethlehem Steel 
Company is operated by a torque mo- 
tor and is used in conjunction with a 
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flywheel motor-generator set to reduce 
its speed when the load rises above 
a preset value. As the load becomes 
excessive the regulating system, which 
supplies power to the torque motor, 
causes the electrodes to separate and 
increase the resistance of the wound 
motors’ rotor circuit. As the motor 
slows down, the flywheel temporarily 
carries the excess load. When the load 
returns to normal, the electrodes are 
moved together causing speed to in- 
crease, thereby restoring energy to the 
flywheel. This system is particularly 
effective where sudden load fluctua- 
tions are encountered. 

Another application of the liquid 
rheostat is in the control of motors 
used in wind tunnels. Lead photo, p 
124, shows part of an installation com- 
posed of seven liquid rheostats used 
to control a total of 250,000 hp. These 
rheostats are at the Lewis Unitary Plan 
Activity Tunnel near Cleveland, Ohio. 


Each consists of three large rubber- 
lined steel tanks, individually insulated 
from the ground. Electrodes are raised 
and lowered by a pilot motor. Each 
pilot motor, with necessary gearing, 
limit switches and sprockets, is sus- 
pended from overhead I-beams. 

Liquid rheostats are being used in 
the U.S. as speed controllers for draft 
fan and pump motors and the large 
motors driving wind-tunnel compres- 
sors. They are also being applied in 
the steel industry, on dredges for con- 
trol of speed and load and on mine 
hoists. 

In England they are applied in start- 
ing large induction motors and as neu- 
tral-grounding resistors. They have 
also been used in Canada in mining 
and dredge service. 

Other new applications are continu- 
ously being found, and the liquid rheo- 
stat is gaining in acceptance through- 
out the electrical world. 
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This is R. S. Wallace Station showing modern 
enclosure for Unit No. 6, a 600,000 Ibs. /hr. Riley 
Boiler. Below, Unit No. 7 under construction. 


Inside furnace of Unit +7 at E. Peoria. At left — 5 of 16 
Riley Flare Type Burners; burner openings are water-cooled. 
Top left — one of two bare tube platens that are employed to 
evenly distribute furnace heat across superheater and reheater. 
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Sixth RILEY Boiler at 
R. S. Wallace Station 


CENTRAL ILLINOIS LIGHT 
COMPANY has also ordered 
its EIGHTH Riley Boiler 
for its Lamarsh Station 





Since 1939, Central Illinois Light Company has 


installed six Riley Boilers in its East Peoria R. S. 








Wallace Station. The latest, a 690,000 lb /hr Reheat 











Unit is illustrated here and will shortly go on the 
line. The recent order of an 850,000 lb/hr Reheat 
Unit for Lamarsh Station will bring the total of 
steam generated by Riley boilers to 3,415,000 Ibs /hr. 
Dependable operation, and high availability are the 


operating characteristics of these Riley boilers. 








A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs. . 


SGI. Ya 
' 
c 


a 


ig ‘ 


Capacity — 690,000 Ibs /hr. 
Drum pressure — 1650 psig 
Superheat, Reheat — 1000 F 
Fuel: Central Ilinois Coal WORCESTER, MASSACHUSETTS 
Average Overall Efficiency — 87.7% Sales Offices: Worcester, New York, Philadelphia, Buffalo, Pittsburgh, 
COMMONWEALTH ASSOCIATES, INC. Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 


St. Louis, Kansas City, St. Paul, Houston, Sait Lake City, Los Angeles, 
CONSULTING ENGINEERS San Francisco, Portland, Seattle. 
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Okocord flexible cords have proved their ruggedness and de- 
pendability on tough, demanding applications like this open 
hearth charging buggy that must operate around the clock. 


Heat and abuse...no problem for 
Okocord portable cables 


The charging machine above is controlled by 
Okocord flexible cables. They have to withstand 
constant heat and abrasion. And they’re wound 
and unwound about a small reel every time the 
charging arm enters the furnace—literally hun- 
dreds of times every day. 

Okocords are used for tough applications like 
this because they’ve been proved in service in 
steel mills... and in every other kind of plant. 
The rugged Okoprene sheath has superior flame 
resistance ... plus the tire-tread toughness and 
extra flexibility that come from being cured in 


a continuous metal mold. The Okocord con- 
ductors have maximum flexibility because they 
are made of fine copper wires twisted together 
with a short lay. 

Add to this Okocord’s carefully-selected, 
tough, heat-resisting insulation and Okonite’s 
reputation for superior engineering and manu- 
facture... and you'll see why you should spe- 
cify Okocord for every tough portable cord and 
cable application. Get complete details from 
your Okonite salesman or write for Bulletin 


PW-451. The Okonite Company, Passaic, N. J. 


*This product formerly carried the trade name Hazacord 


where there’s electrical power . . . there’s OKONITE CABLE 
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Drilling square holes through glass is duck soup for... 


By RALPH REYNOLDS 
General Sales Manager 
Acoustica Associates, Inc 


Silent sound: smart approach 
to tomorrow's maintenance 


> Enrico Caruso strode to the middle 
of the packed ballroom. A man held 
a delicate wine glass lightly between 
his thumb and forefinger. Caruso’s 
great voice sounded a single note that 
rose t) seemingly impossible heights. 
The pitch became almost unbearable, 
interminable—then a gasp from the 
crowd, a tinkie as the shattered wine 
glass fell to the floor. Only the fine 
stem remained in the demonstrator’s 
hand. The audience was awed. 

This story shows there’s nothing new 
about the idea of sound having pow- 
erful properties beyond its communica- 
tive functions. In the past few years, 
electronically produced sound waves 
have found many plant uses. These 
waves are ultrasonic, pitched above the 
18,000 to 20,000 cps that’s the upper 
limit of human hearing. 

Ultrasonics can be demonstrated with 
the silent dog whistle, which is in- 
audible to us imperfect humans, but 
whose “silent” sound waves register on 


Fido’s wider range of hearing. These 
waves can travel through air or through 
liquids and solids, just as ordinary 
sound waves do. Ultrasonics differ from 
audible sound only in number of vi- 
brations per second. Ultrasonic fre- 
quency is higher; wavelengths are 
shorter than audible sound waves. 

Electric energy is converted to me- 
chanical energy by one of two types 
of transducers, piezolectric or mag- 
netostrictive. The first relies on fact 
that high-frequency alternating elec- 
tric energy when applied to quartz, 
barium titanate or similar crystalline 
material causes it to expand and con- 
tract. In the magnetostrictive type, 
sound energy is developed by passing 
an alternating current through a coil 
surrounding material like nickel or 
nickel alloy 
mensions change under influence of a 
magnetic field. 

How it works. Power of these ultra- 
sonic vibrations is considerable. When 


whose actual physical di- 
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passed through a liquid at a high en- 
ergy level, ultrasound produces cavi- 
tation. This phenomenon is the actual 
rupturing of the fluid, with consequent 
forming of vacuum pockets and re- 
forming of fluid at rate equal to fre- 
quency of energy input. During fluid 
rupture, microscopic vapor globules 
form as tension phase of transmitted 
wave passes through fluid. During com- 
pression phase of wave, these globules 
collapse with tremendous force. Be- 
cause of their great implosive force, 
collapsing globules impinging on sur- 
faces can physically remove the adher- 
ing deposits. ; 

In the process of cavitation, bits of 
soil clinging to the surface of an ob- 
ject are torn away by agitated liquid. 
In some cases, depending on material 
and time of exposure, surface literally 
erodes. 

Different frequencies are used for 
various applications. For example, 18,- 
000 to 40,000 cycles frequency is usual- 
ly used for machining, metal cleaning, 
degassing, dispersing, heat tranafer and 
plating. For nondestructive metal test- 
ing, such as thickness gaging or flaw 
detection, frequencies ranging from 0.2 
to 25 megacycles are used. 

Cavitation properties of ultrasonics 
make possible a major use—cleaning 
and degreasing everything from tiny 
mechanisms to rough foundry castings. 

When a hard object of glass, metal 
or ceramic is immersed in a cleaning 
fluid being vibrated by ultrasonics, cav- 
itation on its surface removes any con- 
There’s no surface damage 


taminant. 
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Soldering with silent sound needs no flux, job is cleaner 









Here are nine different ways you can use silent sound to 


to the piece being cleaned. Parts can 
be cleaned in relatively dirty solvents 
and still emerge spot free. Why? Be- 
drag-out of contaminant from 
cleaning solution is 10% of normal. 

What does it clean? Cavitation gets 
into the tiniest of spaces, into inac- 
cessible crevices. Therefore, motor and 
generator armatures, turbine blades, 
electric or gas meters, fuel nozzles, re- 
lays, oil-purifier bowls, timers, gages 
and other devices can be_ perfectly 
cleaned without disassembly. 

From other objects (pistons, gear as- 
semblies, carburetors, injection pumps, 
spark plugs, electrodes), we can see 
flux, dirt, grease, rust particles, pre- 
servative compounds, silicone greases, 
exhausted lubricants and other con- 
taminants flying away. Ultrasonic cav- 
itation also scrubs away corrosive flux 


cause 


of soldering operations. 

Reasonably priced equipment is now 
available for powering mass-produc- 
tion, batch or automated cleaning sys- 
This lends itself to 
complete automation. It can be added 
to soak degreasers, vapor degreasers 
and metal washers. Conveyorized sys- 
tems are used in metal working and 
other industries. High-power ultrasonic 
generators and transducers adaptable 
to most tank configurations and dimen- 
sions—simple electronic or motor-driven 
5 to 150 kw—are on 


tems. cleaning 


alternators from 
the market. 
Atomic power plants also use ul- 
trasonics. Silent sound removes scale 
from reactor rods, cleans bundles with- 
out disassembly, decontaminates uran- 
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SILENT SOUND continued 
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Cleaning materials 
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Viscosity measurement 








ium-enriched fuel rods withdrawn “hot” 
from a pile or instruments used in 
“hot” labs. It also cleans isotope-source 
material prior to irradiation. Units 
are adaptable to remote-control opera- 
tion, thus eliminate manual scrubbing 
or sandblasting. Ordinarily, these are 
major personnel hazards. Warm water, 
detergent and a chelating agent serve as 
decontamination washes. 

Machining. Magnetostriction trans- 
ducers are used also to energize ultra- 
sonic drills, solder pots, soldering irons, 
crucibles and grinding devices. Hole 
is made by vibrating an abrasive slurry 
with a shaped bit on the surface to be 
drilled. Glass, metals, ceramics and 
such hard materials as tungsten, titan- 
ium carbides or even diamond can be 
machined. Brittle materials thus ma- 
chined won’t fracture or chip. 

Because these new tools reciprocate 
instead of rotate, they aren’t limited 
to cutting circular holes. You can make 
intricately shaped holes. 

Tool tip acts as a Lilliputian batter- 
ing ram whose amplitude of motion is 
is the order of 0.005 in. Moving tip 
makes the abrasive particles strike the 
surface many thousands of times per 
second, eroding away minute particles 
each time the tip strikes. This rapid 
process has an added advantage: it is 
not limited to electrically conductive 
materials. It causes no deformation, 
discoloration or burning of workpieces. 
Since motion of drill is longitudinal, 
tolerances can be kept to 0.0005 in. 

Surface finishes of eight to ten micro- 
in. are easily obtainable with ordinary 

















Thickness testing 
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Drilling and grinding 
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Metallurgy 


Stream measurement 


lick some of your tough power-service problems 


abrasives. With 120-mesh abrasives, 
dimensional accuracy is between 0.002 
and 0.003 in.; with 1000-mesh abrasive, 
finishing may be to order of 0.0005 in. 

High-frequency vibrations applied to 
usual grinding operations to control 
work feed improve surface finishes, re- 
duce temperatures and incidence of 
thermal cracks. Vibrations of 0.001-in. 
amplitude at 10 to 18 keps can result 
in a 50% reduction of roughness (from 
40 to 16 micro-in.) This technique is 
valuable for grinding dead soft alu- 
minum, low carbon steel or carbide 
teols. 

Soldering. Another use is in fluxless 
soldering of refractory metals, like alu- 
minum and magnesium. It’s again the 
cavitation force in liquid—this time in 
molten solder or a tinning bath—that 
breaks down the rapidly forming metal 
oxides on surfaces of nonferrous parts 
to be joined. Clean oxide-free surface 
using ultrasonically activated solder 
makes possible a bond stronger than 
the base metal itself. You don’t have to 
use soft-solder scratch brush, corrosive 
acid or resin fluxes. Ultrasonics in 
soldering is useful in splicing aluminum 
cables and wires, joining aluminum bus 
bars and repairing cracked aluminum 
housings. 

Copper and brass electrical apparatus 
parts thus soldered make more reliable 
joints. Also, acid-free solder is more 
suited to passage of electric current. 
In soldering connectors, printed cir- 
cuits, tube bases, transistor cases and 
similar parts, corrosion by fluxes is 
eliminated. These soldering techniques 


are used in metal fabrication, cable 
splicing and salvage of porous or 
cracked castings. 

Level indicators. Transducers fixed 
at a specific level in tank to be filled 
with water, petroleum products or any 
liquid will cause automatic shutoff, 
transfer or other required function 
when liquid level reaches transducer. 
Upper and lower liquid levels in a 
buried fuel tank, a boiler feedwater 
tank or the boiler itself may be ultra- 
sonically detected and controlled. 

One class of ultrasonic liquid-level 
sensors can function in a temperature 
environment of -300 F to +200 F. 
Another class is available in range of 
200 F to 500 F. These 
extremely accurate (+ 1/32 in.), im- 
mediately responsive and not affected 
by pH, viscosity or electrolytic charac- 
ter of solution. They contain no mov- 
ing parts, are corrosion free and need 
no maintenance. Also, ultrasonic sen- 
sors are inexpensive. Newest sensors 
continuously indicate exact level at any 
instant. 

Liquids-viscosity measurement is an- 
other use. Just insert a thin blade in 
liquid to be gaged. Periodic blade vi- 
bration and measurement of damping 
rate of the blade after ultrasonic power 
is removed give remote, low-cost vis- 
cosity readings. 

Nondestructive testing of many ob- 
jects, from metal castings to rubber 
tires, is common. Ultrasonic waves 
sent through metal produce an echo at 
level of crack, flaw or blowhole. Big 
advantage of ultrasonic testing is that 


sensors are 
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Particle precipitation 





OnE 


Plating 


Fluxless soldering 


flaws within intricate assemblies may 
be detected and located. 

Thickness gage. Silent sound meas- 
ures inaccessible surfaces, sets mill 
rollers automatically, and tests effects 
of erosion and corrosion in pipes, hull 
plates, boiler plates and storage-tank 
walls. 

Harmful gas in liquids is the bugaboo 
of boiler plants; chemical-processing 
plants engaged in vacuum packing, can- 
ning and manufacture. Any liquid de- 
gasses rapidly when agitated by high- 
frequency sound vibrations. 

Degassing is highly important to 
metallurgical industry. Gases entrapped 
in melts interfere with most metals, es- 
pecially aluminum, magnesium and ti- 
tanium. Ultrasonic degassing of boiler 
feedwater will eliminate carbon diox- 
ide and oxygen entrapments, causing 
rust and scale. 

Air pollution. 
tion, 


teducing air pollu- 
and particle pre- 
cipitation are other uses. Smoke ex- 
posed to intense sonic or ultrasonic 
energy tends to display particle ag- 
glomeration over a range of particle 
sizes not affected by electrostatic pre- 
cipitators. 

The new static-type sonic “whistles” 
are very efficient. These devices, using 
compressed air as the power source, 


de-smogging 


should find widespread use in indus- 
trial flues for control of zinc- and alu- 
minus-oxide fumes, carbon black, to- 
bacco smokes and amogs. 
Valuable byproducts may also be re- 
covered. Every plant engineer can find 
a number of uses for silent sound. 


obnoxious 








OPERATORS’ 
NOTEBOOK 


What you should know 





® ALUMINUM is now used by power engineers for jacketing 
insulated surfaces. Thicker and tougher sustain 
good appearance, cost less to apply and cut maintenance. 
You can install jackets with superior properties at no in- 
crease in price over established finishes. 

Thickness and alloy strength determine resistance to 
denting, abuse from foot traffic, ladders, scaffolding, planks, 
etc. Jackets of right thickness and strength also save appli- 
cation costs, need fewer fasteners. Aluminum’s excellent 
weather resistance assures long life; it won’t rust, rot, 
Tough protective film of 
formed by exposure to weather, 
after scratches and many 

Pipe jacket. Application is 
coils, roll into tubes 
jacket” 
Using them 
quickly (2) 
You or 


sheets 


shrink or need painting. 
aluminum oxide, 


warp, 
re-forms 
corrosive actions occur. 

simple; cut sheets from 
, snap over insulation and fasten. Term 
has been used to describe these rugged tubes. 
saves money three ways: they (1) snap on 
fasteners (3) need no painting. 
can make snap-jackets easily by 
cutting measured lengths from coiled sheet of proper alloy 
and thickness. Then temper and stiffen outer lap edge of 
sheet. Roll form it into a snap-fasten until 
you're through. Tube thickness should be 0.020 in. for 
OD’s to 14 in., and 0.025 in. above that. 

For vertical vessels corrugated sheets of 0.024 in. are 
best. For fastening use welded studs (or angles), bands 
and S-clips. Cut jackets for vessel heads, fittings and flash- 
ings, then shape with hand or power tools. 

Fittings. 


“snap- 
need fewer 


your contractor 


each tube, 


Elbows can be preformed or made from gores. 
Long radius bends can be wrapped spirally using narrow 
coils and lapping | in. per turn. Work pre-applied mastic 
weather-proofing into each lap. 

Simple precaution to avoid corrosion: 
minum to copper, copper alloys, tin, lead, nickel or monel. 
If a steel-aluminum joint gets wet, prime steel with zinc 
chromate and paint with aluminum paint. (Don’t use lead 
paints.) You can use high chrome stainless steels for high 


strength fasteners and bands to secure aluminum jacketing. 


Fastenings and fittings 


Don’t attach alu- . 


4} Today, aluminum jacketing 


ae 


Aluminum applied bare over the common insulating mate- 
rials (calcium silicate, 85% magnesia, amosite asbestos, 
glass, etc) has resisted conditions of wet insulation occur- 
ring during shutdowns and construction. Excessive wetness 
is risky and should be avoided. Let rain-soaked insulation 
dry out a few days before installing aluminum jacket. 
Overly-wet jacketed insulation is usually caused by poor 
flashing, not condensation. For more details, send for 
Insulation jacketing—materials and methods, Kaiser Alu- 
minum & Chemical Sales, Inc, Chicago 11, III. 





BANDING One man 
snaps the jackets into place, other bands 


takes teamwork. 


REDUCING SECTION on a heat exchanger 


may be jacketed so the nuts are exposed 


INVERTED FUNNELS or rain hats are 
snipped from scraps, formed into shape 
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PFOTACTS VOUT INSULATION — swiscme smn 


Fits around tees like this 





Be 


Snap, band a straight pipe jacket on branch leg of tee close to through Determine outside diameter of branch leg and 
leg. Place another full section of jacket loosely around through leg measure the same distance on the edge of lap 


3 With jacket placed around pipe, Cut out half circles from each edge A Snap the jacket into place at tee and 
compass center near edge of the lap of jacket, following the compass lines 


band. Seal void where jackets join 


Snapping into place is easy 





Application. After tubular jackets are 
formed, they are ready to be snapped 
in place over pipe insulation. On ver- 
tical runs of pipe, install jacketing 
from bottom up to assure proper drain- 
age away from end laps. One or two 
S-clips at each joint will prevent slip- 
ping and permit expansion. 

On horizontal runs, locate longitu- 
dina] lap joints weatherwise on lower 
part of pipe, at 4 to 8 o'clock position. 
That insures proper run-off. Place one 





band at each 3-in. lap, and one band 
in between. Center band should be 
tighter than lap bands. Lagging with 
this snap action aluminum jacketing 
Open Push Snap is fast, saves on installation costs. 
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Running field tests on your centrifugal pumps is one of the 


best ways to “look inside them” without actually opening 


them up. Test data gives you a practical check on original 


estimates of head and capacity, an accurate picture of oper- 


ating costs. Here’s your complete guide on... 


How to field test your centrifugal pumps 


By F W BELTZ Jr, De Laval Steam Turbine Co 


> FIELD TEsTING centrifugal pumps provides the plant en- 
gineer with a valuable tool for determining condition, check- 
ing original estimates of head and capacity, getting an 
accurate picture of operating costs and a host of other useful 
facts. But... 


WHY NOT RELY ON MANUFACTURERS’ TESTS ALONE? 


Regardless of how good pump performance is in the manu- 
facturer’s test lab, your permanent installation is the final 
testing ground. Such tests compare operating conditions to 
conditions called for in your purchase agreement. They 
check the accuracy of the hydraulic performance estimate, 
motor size, piping- and valve-size estimate and system head 
curve. Lf field tests show up important errors in any of 
these items, you can often have them corrected, sometimes 
even before the unit goes on the line. 

Field testing, as we’ve seen, also yields an accurate pic- 
ture of operating costs. They tell you the power require- 
ments of single units, or of a group in series or parallel 
operation. Armed with this data you can pick out the most 
economical operating pattern. Result is important savings 
in power and fuel. Fertile areas for such savings are instal- 
lations of large high-pressure pumps, although returns on 
even small units can be substantial. And if you’re planning 
to add pumping capacity to your system, the field test can 
often point the way to the most economical method. 

After your pumps have been running for some time, you 
can also run field tests to compare sustained efficiency and 
find the actual cost of running the equipment. 

Most unique and probably the most useful function of 
field testing: It allows you to “look inside” the pump with- 
out interrupting operation and without major manpower 
expense. Pump performance is your best guide in de- 
termining need for replacing impellers, casing rings, inter- 
stage and breakdown bushings. And comparative perform- 
ance data from periodic tests can tell more about pump 
condition than internal inspection and clearance measure- 
ments. By carefully observing test results many plant engi- 
neers have been able to keep units on the line for five to 
six years without overhaul—a clear-cut improvement over 
the practice of either annual or semiannual inspections. 


Manufacturers often sell large water-works pumps on a 
penalty-bonus contract basis that calls for running field 
tests. Results of these tests can mean a bonus award or a 
penalty charged to the pump builder, depending on whether 
the unit exceeds, meets or fails to meet the performance 
guarantees. Contracts like these often carry evaluations as 
high as $10,000 per point of efficiency. Tests are run under 
exacting conditions, eliminating all possible errors and cor- 
recting for all variables. 


PLANNING, RUNNING THE TEST 


Careful planning, plus a full understanding of what you’re 
looking for, is the key to getting valid test results with a 
minimum of plant interruption. 

Before doing any testing, select and calibrate instruments, 
and make necessary connections, drawing p 139. Then pre- 
pare data sheets with spaces for entering all needed data. 
By thinking ahead you'll avoid omitting notations such as 
how or where a particular gage was connected. This is also 
a good time to choose the approximate test-flow increments 
and to figure the meter readings required to produce these 
flows. Be sure to take a good distribution of data over the 
full range of the pump. While you'll usually have little 
trouble in running the pump over its full range without 
disrupting plant operations, it’ll pay to check and synchronize 
your testing with other departmental plans. 

Don’t begin testing until all instruments have been checked 
and everyone is familiar with the procedure. Set first test 
point at highest capacity, lowest head. If flow isn’t con- 
stant because of system head changes, operator at the dis- 
charge valve should adjust it to maintain desired flow. If 
readings are steady, one set is enough; but if there appears 
to be an appreciable change, take four or five sets of read- 
ings and average them. Establish additional test points by 
adjusting the discharge valve until reaching zero flow. 
Often, the zero point won’t be needed. But when it is, hold 


‘the unit at shutoff only momentarily for a spot reading; 


then open valve up again. 

Often, you may have trouble getting the head low enough 
to reach high-capacity points. If you’re pumping into a 
standpipe, work level down to a minimum before the test, 
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or isolate the unit from the system and discharge the water 
to a low-pressure point. 

Low-head pumps can be tested in a closed loop with good 
results if the loop has sufficient volume to control turbulence. 

Smart approach: Make a rough calculation of the data 
while the test is in progress. It’s a good way to spot bad 
data or faulty instruments before the test is complete and 
instrumentation removed. You can do your figuring with 
sufficient speed and accuracy on a 10-in. slide rule. 


HOW TO MEASURE TEST DATA 


Centrifugal pump performance depends on four or five 
variables, (see “Centrifugal pump theory,” p 144). Basi- 
cally, these variables are the flow or quantity of liquid 
pumped, head or pressure rise across the pump and power 
input. If liquid temperature varies substantially then specific 
gravity is a variable. Also, speed may be a variable. S* :- 


These simple tools 
speed pump tests 


The relatively simple ar- 
ray of equipment at left 
is your complete kit for 
running pump tests. From 
left to right, we see a port- 
able manometer, manom- 
eter fluid, stop watch, tach- 
ometer, graph paper, slide 
rule, pressure gages and an 
industrial analyzer 


Letter symbols 


Term 


Unit dimension 





Area 

Pump power input 
Flow coefficient 
Diameter 

Overall efficiency 
Driver efficiency 
Motor efficiency 
Pump efficiency 


Gravitational acceleration 


Pump total head 

Meter head 

Discharge head 

Liquid column or manom 
reading 

Inlet or suction head 
Velocity head 

Mercury column reading 
Velocity head constant 
Number of turns 

Speed of rotation 
Pressure intensity 
Pressure gage reading 
Vacuum gage reading 
Capacity of pump 
Specific gravity of liquid 
Time 

Liquid velocity 

Water flow 

Steam flow 

Weight 

Specific weight of liquid 
pumped 


Specific weight of manometer 


indicating liquid 


Useful pump output 


sq ft 
horsepower 
inches 
percent 
percent 
percent 
percent 

ft per sec per sec 
ft of liquid 
ft of liquid 
ft of liquid 
eter ft of liquid 


ft of liquid 
ft of liquid 
inches of Hg 


rpm 

psi 

psig 

inches of Hg gage 
gallons per minute 
dimensionless 
seconds 

ft per second 

lb per hr 

lb per hr 

pounds 

lb per cu ft 


lb per cu ft 


horsepower 


Elevation of measuring point ft 
above datum (minus if below 


datum) 


as ; ‘ Elevation of suction measur- 
plest condition is to pump cold water with a constant-speed 


pump. Hot-water pump, operating over a range of tem- 
peratures and speeds, is a more complex problem. Elevation of discharge meas- 

Flow. Easiest variable to measure if you've the right uring point above datum 
instrumentation is flow. Several measuring methods are 


ing point above datum (minus 
if below datum) 


(minus if below datum) 
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PUMP, TESTING continued 





How to check specific weight of manometer fluid 


Referring to drawing at left: 
Oe ig EX A 
eae mere hx 

h 

hx 


17.05, hx 


Specific gravity = S, = 
Example: water is at 68F, A = 


62.32 X 17.05 

ie oe ers 
é.éo 

_ 17.05 


i.49 








Sx = 2.20 
Liquid 
being 

tested 


Specific weights and specific 
ometer fluids: 


gravities of common man- 


Wy S 
845.90 13.546 

62.32 1.000 

99.40 1.594 
184.70 2.964 


Mercury, Hg 

Water at 68 F 

Carbon tetrachloride, CCl, 

Acetylene tetrabromide, CHBr, CHBr. 








tetrachloride and carbon tetrabromide should be 


with either 


Carbon 
tinted a pinch of iodine crystal or with one 
of the available from instrument suppliers. The 
specific weight should be checked occasionally rather than 


dyes 
Note: Measurements must 


be exactly vertica/ 





relying on the above figures alone. 








Careful measurement of test data is your key to accurate results 


accurate enough for field testing if you take readings care- 
fully, make the necessary corrections and calculations. 
Permanent instrumentation of flowmeters or recorders is 
no guarantee of accuracy. If meter is venturi or nozzle type, 
it must be Be sure to 
Also important: 
Zero and calibrate the register or recorder by disconnecting 


free of dirt, tubercles and erosion. 
purge the instrument line of air bubbles. 


lines to the meter and checking the register against a water 
manometer. books for 
information on 


or mercury Instruction most com- 


mercial meters carry full how to calibrate 
them in the field. 
If permanent instrumentation isn’t available, a survey 
of the system usually reveals several ways in which flow 
can be measured. methods to 
Often, there’s a tank on either the high- or low-pressure 


side of the system. It 


Here are some consider: 


may be in the form of a reservoir, 
standpipe, settling basin, filter bed, or even a temporary 
tank installed for test flow, there 
must be a provision for isolating tank from the rest of the 


purposes. To measure 
system so only test water can flow in or out. With this setup 
you need only to figure tank’s surface area and install a 
fall. If vertical 
measurements are small, use a hook-type gage as an index. 


vertical scale to measure liquid rise or 


This brings the point up from under the surface to mini- 
mize the effect of the You 
(1) p 142 to figure flow rate. 


meniscus. then use formula 
Flow can also be accurately measured with a tank on a 
This 


flow of small capacity 


is often the easiest measure 
pumps. Discharge can usually be 


piped temporarily to an open tank on a large platform scale. 


platform scale. way to 


You will, of course, need a method of dumping the water 
to either a sewer or a sump. Be sure there are no mechani- 


cal connections between the piping or hose and the tank. 
Suggested timing Adjust the flow before 
starting water into tank or before closing the dump valve 
on the tank. Set beam scale so beam is in the down posi- 
tion. Then start flow. 
start the stopwatch. 


procedure: 


As the beam rises to the midpoint, 
Add a suitable weight to the beam 
to drop it down. When beam again rises to the midpoint, 
stop the stopwatch. Flow is then figured from formula (2), 
p 142. This equation is correct for water under 100 F. 
So, if water is over 100 F, use formula (2a), which corrects 
for specific gravity. 

You can, of course, measure flow with a flowmeter. If 
your plant can’t justify a permanent flowmeter on each 
pump, and if you have several similar-capacity pumps, you 
can provide a temporary meter installation for periodic 
testing. When planning such a setup don’t forget to provide 
a sufficient straight run of pipe preceding the meter. Fol- 
low either the manufacturer’s recommendation or the test 
codes. Again, calibrate meters and purge connections of air. 

Orifices, nozzles and venturis are usually permanent 
meters but, as we’ve seen, they may be installed temporarily 
for test purposes. They’re all based on the same principle: 
Restriction of flow area resulting in increased velocity and 
a difference in static pressure across the meter. You can 
measure the difference with a U-tube manometer, top of 
page, filled with mercury or one of the middle-range fluids 
such as tetrachloride or acetylene tetrabromide. 
Differential pressure gage can also do the measuring job. 

Formula (3) p 142, will tell you the flow through any of 
these meters. Formula (3a) is for a mercury manometer 
measuring cold water flow. Formula (3b) covers liquid 
of any specific gravity. Notice that each of these formulas 


carbon 
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hg read on dial Closed vent 


Closed vent __ 


Air filled 


Air filled. 


Open to air. 


























Open to air 


Pg read on dial Closed vent 























Water filled" 








Water filled 


N\ 


Suction pressures shown are negative, less than atmos- 
If they were positive they would be measured 
in the same way as the discharge pressures, with the same 
elevation corrections. In each case elevations are measured 
in feet. 

Location A: Suction pressure is less than atmospheric, 
measured with a water-filled manometer. Distance, —hs, 
measured in feet, is the suction head, in feet of water, 
corrected to datum line. 

Location B: Using bourdon-tube vacuum gage with air- 
filled line; if gage reads in inches of mercury, then: 


he = (~ 2.191 KAD — Z 


pheric. 


Location C: Using mercury manometer with air-filled 
line to measure suction pressure; the deflection of the 
mercury, in inches, is: 


hei=?(—"1.131"X'h,) — 2, 





How to measure and correct suction, discharge pressures to datum line 


By-pass closed 


Note: Above datum, elevation correction "Z" 
/s olwoys +. Below it is always —. 


Location D: Using water column to measure discharge 
pressure; distance ha measured in feet, is discharge head 
in feet of water corrected to datum line. 

Location E: Using pressure-gage reading, pounds per 
square inch, with water-filled gage line shows: 


ha = (2.311 X pg) + Za 


Location F: Using a mercury manometer with water- 
filled line to measure discharge pressure; the deflection 
of mercury in inches is: 


ha = (1.09 X hg) + Za 


Location G: Using a mercury manometer to measure the 
net pressure increase across a pump with all lines filled 
with deflection, read in inches of mercury, is: 


ha — he = 1.048 X h, 


water; 








has a C in it. This is the flow coefficient of the meter. Man- 
ufacturer gives you this data. Alternate sources are cali- 
bration tests or from Field Meters, published by ASME 
(reference No. 3, p 137). 

C is usually constant over the normal meter range. Thus. 
since physical dimensions of the meter remain constant, 
we can simplify any of these formulas to the form: 

0 = KyVhuc 
where Ky is the constant for the particular meter and meas- 
uring instrument. 

In the typical test we discuss here, we use a venturi of 
16.16-diameter inlet by 11.00-in. throat diameter. Water 
temperature was 67 F. Venturi differential is in inches of 


mercury. C for this meter is 0.985. So the constant from 


formula (3a) is: 


eR 
“ VI — (D:/D,)* 
20.11 XK 0.985 & 11.00? 
V1 — (11.00/16.16)* 





(hua) 
O 2707 J/huc 


Thus, figuring actual] test points boils down to measuring 
the mercury column deflection, entering it on the slide rule 
and reading the flow, in gallons per minute. 

Typical flow-measuring device is the fire nozzle. It should 
be of the “smooth-cone” or “smooth-convex-cone” variety. 
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PUMP TEST RECORD 
By:_fw8 Date: 3/7/57 __ Test No._4#2-/-/ 
yt ; ) No. ¢2 ir. 
) a faaup / Fe 
Dating tie yess, ane $e Aad Tip OT ee 
Rating: Sree, - Za ge, 16 "tide auch, /4"he : ? 
Type: a : ; e 























































































































eet 
5 6 
Pont} 2)}3] 4 
No! 
5 4.70 0. $1 oO 
Venturi mon 1.5 1.05) 365 
l deflection In. hg. sted a 
A aaa gpm 9350 7050 5180 | 3520 | /730 re) 
3 Flow 
~5.2 |-4¥8 
: -7. -6.3| -5.6 
Suction mon ? -2.9 / : “7 
5 deflection wg sis ape: “as an se 
6 Suction 3 homes 
7 Elev. corr. ft, 0.3 ey pre BrP, BY MY 
8 Corr. suct. heod ft, -8.7 
“6.4 
7 02.9 | 08.6 | 72.3 
Disch. gage 72.6 91.9 | 102-9 . er 
10 reading psig Lived as 
1 1 Disch. goge corr. | psig | -2.2 ‘ ee! eon) SaaS tie 
2 Corr. press psig | 70.4 | 67.5 od ee hina 
3 Disch. head ft. | 62.7 | 206.9 | > 
isch. 
Gage elev. $1.6 ’ doe 
- ft 252.6] 26// 
15 Sore disch. heod | ft. 164.3 | r08.S | 237.6 2 | | 
16 : 
v7 wemagmet | | 36 20 o00| 
18 Velocity head ft. 9 1¢ R 
266.9 | 275° 
Total dynomic t 174.9 | 217.6 | 245.2) 259 
head > 
4 HW9e 
H 1/80 \ 1/80 “83 \ 1186 W92% : 
: a 69 7 / 230 430 
23 we wate ¥e oem oS io 67.3 ¥S.7 ° 
23 oy Hae 72 5/3 18.9 “7 ¥ 
. / 
24 effy ffy % 79.3| 39.3 | &7 pci gh & nb 
e 
~ eg 3s v +2 44) rote as! aa rh. 
“ . g. 39 A 575 | 536 6 oak ae 
27 Amp. ov * i : 
-67 7 a 
28 Power foctor jl 383 356 3205 2sS seed a 
oo Motor ‘ 5/3 477 YOR 342 285 
Motor . 5/3 fe 
30 hp input he Ab = 
Motor co 477 ¥38 | 375 3/5 26x z 
v + 
32 hp output -— a ftovrected FH fre Ape on - 
~~ sea m S490 7/70 5260 3s5to i 
ot ord 3 0.9 ‘ 252 ros | 27/ 
a ft (0. : 32 267 23 
35 head hp 496 460 39/ 327 wn : 
oe sinbany % 78.3 | 88.3 5:7 73./ 
37 Pump effy 
al. 20% 
38 Votes: Meckawucel cperatior seems vb ag 
ve PLN Cire, Column om ddchiow Acde nail 
4 trig, 0-200 rade age aii 
41 gage Aine Ary. red ed ME, P vi 7 
S coaeae cused. Cu 985, tater. 67°F - +. for measuring and recording 
16.16" /1 00" He . | | 
ai Opiratin~ to date /r00 Keuwre— 
Cp - 
Mount the nozzle on a run of pipe with a pressure tap 
Preceding the nozzle, Formula for any smooth fire nozzle js: » 
. 
Q = 29.0 D*x\/p, 
Where Q is flow, gpm; Dy 
140 


is the nozzle diameter, in.; Pg 
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How to prepare typical test calculations 


Line numbers refer to horizontal line on test record. 
Numerical examples are for Test Point No. 1. 


Line 1: Read in inches of mercury and recorded. 
9.5 


Line 2: Calculated prior to test and constant for all 
test points. 
2707 
Line 3: Calculated. 
line 3 = line 2 (V line 1) 
8350 = 2707 (V 9.5) 
Line 5: Read in inches of mercury and recorded. Pres- 
sure is below atmospheric so sign is negative. 
-7.9 
Line 6: Calculated. 
line 6 = 1.131 (line 5) 
~9.0 = 1.131 (-7.9) 
Measured prior to test and constant for all 
readings. Gage line is air filled so correction 
equals distance between gage tap and datum 
line of pump. Gage is above datum so correc- 
tion is positive. 
+0.3 
Line 8: Calculated. 
line 8 = line 6 + line 7 
-8.7 = -9.0 + 0.3 
Line : Discharge gage read and recorded. 
72.6 
Line : Gage has been calibrated prior to test, cor- 
rection is from calibration curve. 
—2.2 
Calculated. 
line 12 = line 10 + line 11 
70.4 = 72.6 + (-2.2) 
Calculated. 
line 13 = 2.31 x line 12 
162.7 = 2.31 x 70.4 
Measured prior to test and constant for all 
readings. Gage line is filled with water so 
correction equals distance from center line of 
gage to datum line. Gage is above datum so 
correction is positive. 
+1.6 
Calculated. 
line 15 = line 13 + line 14 
164.3 = 162.7 + 1.6 
From table of constants (p 142) for 16 X 14 
pump 
36,250,000 
Calculated. 
(line 3)? 
line 18 = - a 
line 17 
1.9 = (8350) #/36,250,000 
Line 20: Calculated. 
line 20 = line 15 — line 8 + line 18 
174.9 = 164.3 — (-8.7) + 1.9 
Line 22: Measured and recorded. 
1180 


Line 23: Calculated. 


Nad 23 a line 20 X line 3 
3960 
174.9 8350 
.— 
3960 
Calculated. 
line 23 100 369 ) 
ee See —————; 72 a 
line 30 


= Sis 

Calculated. 

: " line 23 x 100 

line 25 = ————_————_ 
line 32 


_ 369 & 100 
3 = 


Measured, averaged and recorded. 
442 
Measured, averaged and recorded. 
575 
Measured and recorded. 
0.87 
Calculated. 
line 29 — (line 26) (line 27) (line 28) (V 3) 
1000 
1442 x 575 87 X 1.732 
383 — Wad Raotl Bon -' 
1000 
Calculated. 
line 30 = line 29 < 1.341 
513 = 383 x 1.341] 

Line 31: Motor efficiency from motor manufacturer’s 
data, as a function of line 30, or as a constant. 
92% 

Calculated. 
line 30 x line 31 
100 





line 32 = 
513 « 92 

100 
Calculated for 1200 rpm 


_ f 1200 
line 34 = line 3 line 22 


8490 — 8350 ne 
ee ee 


Line 35: Calculated for 1200 rpm. 
i 1200 \? 
line 35 = line 20[ ————— 


72 = 


line 22 
180.8 = 174.9 (ar) 
1180 
Line 36: Calculated for 1200 rpm. 


nn 96 as Nan tl-aeee ) 
line 36 = line: Tine 22. 


€ 3 
196 = 472 ln) 
. 1180 


Calculated for 1200 rpm as a check on lines 
34, 35 and 36, and should agree with line 25. 
line 34 & line 35 x 100 
line 36 « 3960 
8490 x 180.8 x 100 
496 x 3960 


line 37 





783 = 








centrifugal pump field-test data and calculating results 


is pressure preceding nozzle, psi. Fire nozzles do a good job. 
Weirs are also an acceptable method of measuring flow. 
They do a top job where you’re pumping water into an 
open culvert or irrigation ditch. 
Pitot tubes can be used to measure flow through pipes but 


POWER * DECEMBER 1957 * PLANT OPERATION AND MAINTENANCE SECTION 


they're impractical for most pump-testing installations. 
Substantial amount of precise testing is required in making 
each flow traverse. And flow must be maintained at con- 
stant rate in order to get reliable results. 

Pressure. Measurement of pressure comes next. You can 
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PUMP TESTING continued 





Here are formulas you'll need 
to run pump tests 


FLOW 


For volumetric tanks: 
Q = 448.8 X A X 2/T 


For weighing tanks: 
Q = 7.2 X W/T 


With hot water: 
) = (7.2 X W)/(T X S) 


With meter: 


D%, : 
Q=(KX OF (V2xXgxXh) (3) 


1 — (D:/D,)* 
Meter using mercury manometer, measuring flow of cold 
water: 

20.11 X C X D?, 
Q = hua) 3a 
O° /T- oy *Y™ sind 
Meter using mercury manometer, measuring water flow of 
any specific gravity: 
20.11 X C X D*, 


“/T- wu Ves) GH 


HEAD 
Converting manometer reading to head: 


h = (hg X w,)/(12 X 62.3) (4) 


Converting mercury manometer reading, in inches, to feet 
of head: 


h = 1.131 X hua (4a) 


POWER 


Power input to an ac, 3-phase motor: 
kw = (volts X amps X power factor X 1.732) /1000 (5) 


Power input from disk of a watt-hour meter: 
kw = (N/T) X (3600/1000) * Ki, (6) 


(Ky, is stamped on meter face) 


Power input from disk of a watt-hour meter using potential 
and current transformers: 
kw = (N/T) X (3600/1000) & Ki, X C.T. X P.T. (6a) 
where 
C.T. =current transformer ratio 
P.T. = potential transformer ratio 


Power output: 
bhp = 1.341 X kwinput X Em 


WATER HORSEPOWER 
Water at 68 F (accurate from 32 to 100 F): 
whp = Q X H/3960 


Liquid of any specific gravity: 
whp = Q X H X S/3960 


SPEED CORRECTIONS 
General formula: 
m/n2 = Qi/Q2 = (Hi/H2)'/*= (bhpi/bhp2)'/3 (9) 
Correction for flow: 
Q:/Q2 = m/n2 (9a) 
Correction for head: 


A, /He = (n;/ne)? (9b) 


Correction for power: 


bhpi/bhp2 = (ni/n2)* (9c) 





Velocity head constants for common 
pump sizes, 


in the formula: hy a e 


Pump discharge Velocity head 
diameter, in. censtant, K 
1 413 
1% 2,830 
10,600 
7,700 
29,300 
6,580 
45,500 
36,000 
167,000 
33,250 
123,000 
435,000 
105,800 
285,000 
733,000 
101,200 
257,000 
575,000 
2,680,000 
1,970,000 
7,500,000 
1,768,000 
10 7,400,000 
12 17,350,000 
10 4,550,000 
12 11,700,000 
14 36,250,000 
16 67,000,000 
18 118,600,000 
20 119,600,000 
24 217,000,000 
24 160,000,000 
30 606,000,000 


Pump suction 
diameter, in. 


RS 


UO & wwdsd bd 


_ 
COmMOAuhAU RU Wh WWD ND bP 


Constants for other sizes of pumps can be calculated from 


K = 385.6 /( 5. - 5) 


This formula is derived from: 


2 V2, 
hy = ie vs ys Pe 
aad ot 





Measured pressures must be 


use either a bourdon gage or U-tube manometer to measure 
water pressures. For accurate results, manometer gets the 
nod below 10 psi and is often used up to 30 psi. 

You'll also need to correct pressures to a common datum 
plane, usually the horizontal center line of the pump, (see 
p 139). If instruments are portable, mounting the gages 
at the datum line or some other common line can often 
cancel out the elevation correction, eliminate extra figuring. 

Manometers usually don’t require calibration, but if you 
plan to use bourdon gages, they should be calibrated. 
Another alternative: Use test gages of known accuracy. 
Permanently mounted gages aren’t necessarily accurate for 
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Efficiency, % 


Head, feet 


1000 2000 3000 


Once you’ve taken test data and calculated re- 
sults, plot curves such as those above: Head 
vs flow, efficiency vs flow, pump power input vs 
flow, etc. 

Big advantage of plotting test points on a 
graph: You get a continuous picture of how 
pump is performing over its entire range. If 
any point shows up as a sharp break from other 
points on the curve, chances are it’s an incorrect 





Efficiency 


4000 


Plotting test results shows pump performance over full range 


Speeds are "as run” 


5000 6000 7000 


Gpm 


either in taking of the data or in 
figuring results. Such errors are tough to spot 
by simply inspecting data. 


test point 


In addition to the curves, above, you can also 
plot: (1) kilowatt-hours vs flow (2) $$-per-day 
power cost vs flow (3) time to fill reservoir vs 
height of reservoir (4) combined head-capacity 
characteristics of several centrifugal pumps in 
series or in parallel 








corrected to common datum—usually the pump's horizontal center line 


centrifugal pump test purposes unless you've calibrated them. 

To measure pressure you need two gage connections; one 
at the suction, the other at the discharge. Taps belong 
either at the pump flanges or adjacent to them. Holes must 
be at least 1 in., drilled to the water passage and free from 
burrs. Connect the gages with flexible tubing and be sure 
to provide vent cocks close to the gage. 

Most common U-tube 
balancing fluid. If measured pressure is less than atmos- 
pheric, vent the manometer before taking reading (to insure 
a dry line). Next, check top surface of the mercury. It 
should be free of water or dirt. After reading the manom- 


manometer uses mercury as the 


eter in inches, convert to feet of head by using the formula: 
h he XK w,/(12 
h 1.131 (Age) 
To this figure we add the distance between the tap and the 
datum line. 


62.3), or for mercury and cold water, 


Total is the static suction lift in feet of water. 
If tap is above the datum line, subtract this distance. Con- 
venient practice when suction is positive is to allow the 
gage line to fill with water, filling the connected side of 
the manometer on top of the mercury. 

You can use same formula to convert manometer reading 
to feet of head; but elevation correction is from the point 
where water joins mercury, to the datum line. If this point 
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PUMP TESTING continued 





Here's theory behind centrifugal pump performance 


The theory of how a centrifugal pump operates ties in 
closely with actual performance. Here we briefly review 
some of the more important fundamentals. 

Basically, the centrifugal pump converts mechanical en- 
ergy—the output of a motor or engine—into hydraulic 
energy in the form of increased pressure of the pumped 
liquid. Simply stated: 


Energy in water at suction + energy input = 
energy in water at discharge + losses 


Total energy per unit of water flowing is constant at any 
specified time and is equal to: 


H=h,+V2/2g+Z 
If we multiply this formula by the pounds per second 
flowing, we get: 
0.00223 X 0 X w X H 
0.00223 X Q X w (hy + V2/2g + Z) = 550 & whp 


In the above formula, 0.00223 sx Q represents the cu ft 
per sec flowing in the pipe if Q is in gallons per minute. 
0.00223 x Q xX w is equal to pounds of water per second. 
The pressure read from a gage or manometer in feet of 
head is hg. V*/2g is part of the head that’s in the form of 
velocity energy. Z represents the elevation, above or below 
any specified level. We need to include this last factor 
because energy of liquid in a pipe depends on pipe eleva- 
tion. Whp is the actual horsepower in the water. 

Here’s an example: Water quantity flowing into the 
suction and out the discharge is constant. Pressure change 
you read on the gages is the increase in static pressure. 
Velocities in suction, discharge pipes are usually different 
because of smaller diameter discharge. Since elevations 
of the two gages may be different, their distances from 
the reference elevation may vary. If we subtract total 
energy in the suction from the total energy in the discharge, 
we get the increase in energy across the pump: 

0.00223 X Q X w (hea + V2a/2g + Za) 

0.00223 X Q X w (hg. + V?./2g + Z,) = 550 X whp 
If we rewrite this formula for water at 68 F: 


‘ V2, — V?, 
hha + Z) — ha + Z) + ( +) 


9 
go 
“5 


550 X whp ie may 
= 0.00223 X 0 xX w = 3960 x whp, Q 
Lefthand part of the formula is the total dynamic head. 
The reading on the discharge gage converted to feet of 
water and corrected to the reference elevation (usually the 
pump’s horizontal center line) is hga + Za; gs + Ze 
is the reading on the suction gage, also converted to feet 
of water and corrected for elevation. (V4 — V*s)/2g 


is the change in velocity head, in feet of water. You can 
figure velocities from pipe sizes and flow rates. The three 
terms combined is the total dynamic head, H: 


‘ V24 — V?, 
H = (hea + Za) — (hee + Zs) + (=3 “*) 


If we substitute H for these three terms, we get: 
whp = H X Q/3960 


The above formula says that the horsepower added to the 
water by a pump, is equal to the total dynamic head, in 
feet, multiplied by the flow, in gpm, and divided by 3960. 

Pump engineers prefer to speak of pressure in feet of 
head rather than psi for several reasons. It simplifies 
elevation corrections. The pressure of a centrifugal pump 
at a given speed and capacity, is a specific head, in feet, 
regardless of temperature or specific gravity of the liquid. 
Here’s a simple formula you can use to convert from psi to 
feet of head: 


hg = 144 X p,/w, and pg = hg X w/144 


Not all power delivered to the pump shaft becomes 
useful pump output. Some of it is wasted as heat in the 
bearings, packing and shaft sleeves. Still more is lost as 
friction between pump and water, or friction in the water 
itself, Leakage from the discharge back to the suction, 
through impeller rings and breakdown bushings also ac- 
counts for power losses. Pump efficiency relates pump- 
power input to output: 


E, = whp X 100/bhp 


Where whp is power output and bhp is power input. Effi- 
ciency is the measure of how well a pump is performing 
at any specified capacity. Figuring efficiency is one big 
reason for running pump field tests. 





is above the datum, correction is positive; below the datum, 
correction is negative. 

One of the simplest, most accurate ways of measuring 
relatively low water-pressure differences is with a water 
manometer. You can make a temporary test instrument from 
transparent plastic hose. If pressure is positive, attach one 
end of hose to the pipeline. Leave other end open to atmos- 
phere and support it above the tap. Vertical distance, in 
feet, from water level in the hose to the datum line is the 
head, in feet of water. No corrections or calculations are 
necessary. If pressure is less than atmospheric, drop the 
line to form a U-shape from the tap. With the other end 
open to atmosphere, purge the tap side of all air. Vertical 


distance, in feet, from the water level to the datum line is 
the head in feet of water; this time negative. 

Gage snubbing dampens out slight line and gage pulsa- 
tions. Commercial snubbers generally aren’t used for test 
purposes; a better method is a small gage cock which you 
can adjust manually. This setup allows a minimum restric- 
tion and still keeps the gage “alive.” 

Power. Equally as important as the pump’s hydraulic 
characteristics is its power input—kilowatts to a motor, 
fuel to an engine, steam to a turbine. 

Measuring fuel quantity is a simple matter, and although 
a breakdown of losses between driver and pump isn’t always 
possible, you can figure the overall efficiency of the driver 
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and pump. We often call this figure the “duty.” This info 
is important because it’s an accurate gage of operating costs. 

Motors, today’s common pump drive, are well 
adapted to testing. You can measure power input with a 
voltmeter, ammeter and power-factor meter. Then use 
formula (5), p 142, if motor is 3-phase, ac. Alternative 
is to measure motor power input with a watt-hour meter 


most 


and time the disk with a stopwatch. Figure power from 
formula (6) or (6a). 

Another portable instrument available in almost every 
plant, or which you can generally borrow from the local 
utility company, is the industrial test analyzer, including a 
voltmeter, ammeter, power-factor meter and watt meter, all 
built into a single case. 

After you’ve measured power input, next step is to meas- 
ure power output. This, of course, depends on motor effi- 
ciency. Here’s a simple formula you can use: 


Pas where, 


1.341 


. hp nput > 


kw nput 7 


bhpoutput 


hp nput 


Although you can get motor efflciency from tests of motor 
losses, an easy and practical method is to use manufacturer’s 
guaranteed motor efficiencies. 

Engines, both diesel and gasoline, drive many of today’s 
centrifugal pumps. While measuring their fuel consump- 
tion is relatively easy, accurately figuring horsepower output 
is tough. A practical approach: Measure fuel consumption 
carefully, with the engine running at rated air-inlet condi- 
tions, then plot fuel consumption vs pump output. Best 
way to plot results depends on test conditions. 

Steam turbines are finding increased use for many pump- 
ing jobs. Much like the engine, measuring power output 
in brake horsepower, isn’t easy. But, many installations now 
have steam flowmeters; and while you can’t measure horse- 
power output of the turbine with them, you can figure 
turbine performance in pounds of steam per foot pound 
of work: 


Duty = Wy X H X 1000/W, 


Duty here is for 1000 pounds of steam. W,, is the number 
of pounds of water pumped per hour. H is the total dynamic 
head. W, is the number of pounds of steam used per hour. 
Knowing the cost per pound of steam, you can convert 
“duty” to unit operating cost. 

Speed. Pump flow rate against a specified head depends, 
in part, on its speed. Thus, it’s important to find rpm of 
pump you're testing. Pump manufacturers usually draw 
their test curves on the basis of the contract speed. If field- 
test speeds vary, you'll need to correct the head, capacity 
and brake horsepower. 

Synchronous-motor speed on utility-generated or paralleled 
power can be considered equal to namplate speed. But 
induction motor speed changes with load. At low load, 
speed approaches synchronous. At full load, speed drops off 
somewhat. To check motor speed, use a hand tachometer 
off the outboard end of the motor or pump shaft. Hand- 
held counter and stop-watch also does the job. Be sure to 
check speed at each test point. 


Engine and turbine speeds are also variables. If these 


drives connect to a step-up or reduction gear, don’t forget 


to account for gear ratio. 
After finding speed at each test point, plot speed against 


flow. On the curve, p 143, head and capacity are based on 
speeds “as run.” But you may want to find equivalent per- 
formance at same speed as manufacturer’s test speed. Or, 
you might choose a different speed in order to figure pump 
characteristics with a different type of driver. In the sample 
test, p 140, we corrected data to 1200 rpm to find per- 
formance of the pump coupled to a synchronous motor. 


FIGURING RESULTS 


After completing measurements you can plot a series of 
from the calculated results. Flow Q is the actual 
flow, in gpm. Total dynamic head is: 


curves 


H ha — he + hy 


Velocity head A, is the change in measured head due to 
velocity difference between suction and discharge pipes. If 
pipes are same size, velocity head is zero. But suction pipe 
is usually larger than discharge. Formula for velocity 
head is: 


hy = Q°/K 


You can find K in table, p 142. Caution: If you measure 
pressure at a point whose pipe diameter is different than 
that of suction or discharge, base velocity head on diameter 
at that point. 

Water horsepower is the product of total head and flow, 
divided by 3960. Formula is exact for water at 68 F and 
is reasonably accurate frum 32 F to 100 F. Above 100 F, 
multiply the formula by the specific gravity of liquid you’re 
pumping, see formulas (8) and (8a), p 142. 

Pump speed doesn’t actually enter into the figuring unless 
you want to see results for different drivers or want to 
correct the test to manufacturer’s test speed. To correct 
for a speed change, first figure the test “as run.” Next, 
modify the flow, head and the bhp according to formula: 


ni/ne = O1/O, = (H,/H2)'/* 


eu 


(bhp, bhp.) 1/3 


You can also break this equation down into three separate 
corrections for flow, head and power, see formulas (9a), 
(9b) and (9c), p 142. 

Efficiency remains unchanged for speed correction of 10 
to 20%. So you can use efficiency at each point from the 
original speed. Refiguring efficiency from corrected results 
is a good check on the corrections themselves. 


PLOTTING RESULTS 


Common practice shows pump performance by plotting all 
results on the vertical scale, against flow on the horizontal 
Head vs flow, efficiency vs flow, bhp vs flow, etc, 
p 143. The curves help show up incorrect test points, give 
a continuous picture over the entire operating range from 
data on only five to ten points. 

If driver is variable speed, plot several different speeds 


scale: 


covering driver’s full range. Such curves give you a com 
plete picture of speed and power required to fill each head 
and flow condition. 

Other useful curves that you can plot from the basic 
curve are: (1) kilowatt-hours vs flow (2) $$-per-day power 
cost vs flow (3) time to fill a reservoir vs height of reser- 
voir (4) combined head-capacity characteristics of several 
Such info is valuable 
in operating, maintaining and planning a pump installation. 


pumps in series or parallel. often 
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By PAUL S NULL* 





b> UNEXPLAINABLE sleeve - bearing 
trouble—pitting and blackening of bab- 
bitt—may be caused by an electric 
current passing between shaft and 
bearing. This shaft current produces a 
minute electric arc at points where oil 
film breaks down. If these tiny hot spots 
reach melting point of babbitt alloy, 
pitting of the bearing lining results. 
Both journal and lining take on a 
frosted appearance in the early stages; 
as the process continues, surface ir- 
regularities become more pronounced. 
Advanced stages of shaft-current activ- 
ity are characterized by blackening of 
the oil by carbon residues of decom- 
position. 

Voltages induced in the shafts of 
small industrial motors and generators 
are usually so small as to go unnoticed. 
In large rotating machines, such as 
turbine-generators and synchronous mo- 
tors, however, currents circulating 
through the mechanical members may 
be considerable if preventive measures 
are not taken. Path where circulating 
current is most likely to occur is 
through motor shaft, bearing pedestals 
or brackets and metal base. 

Manufacturers insert insulation into 
this circuit, preventing current flow. 
This accounts for the occurrence of 
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stator leakage flux. 


Motor shaft currents 
can be important 
































SHAFT CURRENTS in large rotating machinery are generated by shaft cutting the 
Current follows path through bearings, pedestals and base 








insulation (generally a phenolic lami- 
nate) in parts of machines where it 
apparently serves no purpose. In hor- 
izontal equipment with pedestal-sup- 
ported bearings, it may appear as a 
sheet between a pedestal and the base. 
Since insulation of one pedestal of a 
machine having two pedestals is suf- 
ficient to open the circuit, the other 
pedestal may not be insulated. This 
is advantageous where it is desired to 
keep all metal structural parts at 
ground potential. Another technique is 
to build a phenolic insert into the 
bearing sleeve in such a manner as to 
insulate the sleeve from the housing, 
photo facing page. 

Shaft-voltage magnitude depends on 
design of the magnetic circuit, which 
explains why one machine requires 
shaft-current insulation while another 
machine of the same rating does not. 
Magnetic leakage flux may occur where 
it can be cut by the rotating shaft, and 
in consequence a voltage is induced in 
the shaft. Modern ac motors, genera- 
tors and synchronous condensers have 
stator cores made of tightly packed, 
thin steel laminations. In smaller sizes, 
these laminations are punched in one 
piece, which helps keep down the leak- 
age flux. As machine size increases, 
however, manufacturing convenience re- 
quires that segmental punchings be 








used, creating small air gaps. Some- 
times the stator is too large to be 
shipped as a single unit; the necessary 
two-piece construction introduces two 
definite breaks in the core. This often 
is the case in the construction of large, 
low-speed waterwheel generators. Re- 
gardless of why they are in the stator 
core, the joints, as well as unavoidable 
irregularities in the core material, can 
combine to divert a portion of the 
magnetic flux from the normal stator 
and rotor paths. If the unbalance in- 
troduced by the joints, etc, is great 
enough, a weaving difference flux 
reaches beyond the rotor core to link 
the shaft, and voltage is induced in it. 

Ac machines are not the only offend- 
ers in this respect. Because their solid 
ring-type stators are sectioned and 
bored bolts, dc machines also produce 
significant shaft voltages. 

By considering relation of stator-core 
joints to number of stator poles, en- 
gineers can predict whether machine 
has a shaft voltage of sufficient mag- 
nitude to cause breakdown of oil films. 
Appropriate standard insulating pro- 
cedures are applied in all those cases 
where either experience or computa- 
tions indicate that trouble might occur. 
The necessity for insulation against 
shaft currents is not a reflection on the 
quality of the machine’s design; other 





PLANT OPERATION AND MAINTENANCE SECTION * POWER * DECEMBER 1957 





“ete 


PEDESTAL-SUPPORTED horizontal machines have pedestal insulated from the base. 
Phenolic-laminate plates are used with cylinders and washers for bolts and dowels 


Standard 
bearings 
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BRACKET-SUPPORTED horizontal 


machines 
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include insulation in bearing design. 


Phenolic inserts keep both halves of bearing sleeves from contacting the housing 




















VERTICAL-MOTOR bearing is 
by phenolic-laminate sheet, 


design considerations may make the 
type of core used advisable. Shaft cur- 
rents can result from other causes than 
core joints and irregularities. Meas- 
ures taken to prevent them do not in- 
volve methods of insulation described. 








% 








insulated from motor frame 


securely held to transmit thrust 


Maintenance precautions are neces- 
sary where a machine has shaft-current 
insulation so insulation will not be 
shorted out. Maintenance personnel 
should note these check-off points for 
motor shaft current insulation: 
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1. Keep dirt, oil or water from col- 
lecting around the insulating sheets in 
vertical machines or in machines with 
pedestal-supported bearings. 

Never paint over the insulation. 
Paint may be a sufficiently good con- 
ductor to provide a path for the shaft 
current. Cases have been known where 
serious damage to bearings occurred 
when paint with a metallic base was 
applied indiscriminately at the bottom 
of insulated pedestals. 

3. When reassembling a machine, 
make sure all insulation is in its proper 
place. Omission of a single phenolic 
washer, cylinder or fitting defeats the 
purpose of the insulation. It’s not easy 
to measure shaft currents on the job, so 
it’s essential to be visually certain cur- 
rent can’t flow. If insulators are 
crushed or damaged, replace them with 
new ones of the same or equivalent 
material. 

4. When devices which might by-pass 
shaft-current insulation (for example, 
bearing temperature relays or cen- 
tralized lubrication systems) are in- 
stalled after the machine leaves the 
factory, competent engineering super- 
vision should be employed. Insulating 
material may be needed in the auxil- 
iary equipment comparable to that used 
in the machine. 

Diagnosing shaft-current troubles in 
machines without original insulation is 
very tricky. It’s best to consult the 
manufacturer’s engineers in such cases. 
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1 Is there an ideal treatment for all cooling waters? 
A Economics plays an important role in both selection of 
cooling-water systems and methods of water treatment. It’s 
possible to prescribe an ideal water for each cooling job, but 
equipment and chemical cost is out of the question for most 
installations. So treatment must be tailored to fit the size 
and type of cooling-water systems currently in use. 


COOLING SYSTEMS 
2 What are the main types of cooling systems? 
A The two main classifications are “once through” and “cir- 
culating.” In the simple once-through system water passes 
through the heat-exchange equipment only once. It is in- 
creased in temperature about 20 F before going to waste. 
Circulating systems are more complex. Cooling water also 
passes through a heat exchanger or other apparatus where 
cooling occurs. Temperature increases from 6 to 20 F. 
Heated water is then cooled in another exchanger using an 
external cooling medium such as an air-cooled radiator. 


3 Is there a trend to the use of circulating systems? 

A Since the once-through system calls for an almost unlim- 
ited supply of cooling water, today’s trend is toward the use 
of circulating systems where the water is cooled for re-use. 
Cooling is brought about in the open type by actually evap- 
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Fortunately, cooling towers don’t usually end up in this condition. 


surance to check for trouble symptoms. To aid you, here are... 


18 Q & A’s on treating cooling water 


By RH MARKS, Assistant Editor 
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salt deposits on wood cooling - tower slats are three good reasons for topnotch water treat- 


But it’s good in- 


orating a part of the cooling stream. In a closed system the 
cooling is usually done in an air-cooled radiator. A sep- 
arate circulating or once-through setup can also be used. 


4 Where are open and closed systems used? 

A Open type is most frequently used for cooling water in 
chemical plants, oil refineries and power-plant condensers. 
Closed system is usually limited to jobs where the quantity of 
cooling water isn’t large. Typical applications include com- 
pressor cooling jackets and diesel engines. 


EXCESSIVE SCALING 

5 What causes scale formation? 

A Most common type scale found in heat-exchange equip- 
ment is calcium carbonate formed by the breakdown of cal- 
cium bicarbonate in the cooling water at high temperatures. 
Magnesium compounds and calcium sulfate are rarely the 
cause of scale in cooling systems. Scaling is affected by 
temperature, rate of heat transfer, calcium, magnesium, silica, 
sulfate and alkalinity concentrations and the pH. 


6 How is the Langelier index used? 


A Langelier index measures the tendency of calcium car- 
bonate to precipitate from water under given conditions of 
calcium hardness, alkalinity, pH, temperature and total dis- 









solved solids. Charts, nomographs and special slide rules 
can be used to quickly calculate this index for any water 
supply when the analysis is known. Positive index means 
water has a tendency to deposit scale while a negative index 
shows a tendency to dissolve scale and corrode. Note that 
index does not measure amount or rapidity of scaling. This 
depends only on calcium carbonate or bicarbonate content. 

Index is decreased by reducing calcium hardness, calcium 
bicarbonate, pH or a combination of all three. Total dis- 
solved solids has a relatively minor effect on the index. 

Blowdown can be used to reduce the calcium and alkalinity 
in the circulating water. But it increases makeup and is sel- 
dom used as the only means of control. 

Other treatment methods used to adjust the analysis in- 

clude: cold-lime softening, usually followed by an acid feed 
for the adjustment of pH and alkalinity; partial zeolite 
softening with hard water by-pass, also followed by an acid 
feed if needed. Some moderate-hardness high-alkalinity 
waters can be handled with an acid feed alone. 
7 What is the “controlled scale” method? 
A It is a method of keeping index of the circulating water 
slightly positive, say in the range of 0.5 to 1.0 at the highest 
temperature in the system. This is usually enough to insure 
deposit of a thin impervious layer of calcium-carbonate scale 
on the surfaces of the cooling-water system. Careful adjust- 
ment of pH, alkalinity and calcium is needed to keep the 
desired index and protect the system against the ravages of 
excess scaling and corrosion. 


8 What is the role of surface-active chemicals? 

A Surface-active materials prevent crystal growth and there- 
fore scale formation. They increase the solubility of scale- 
forming salts so precipitation doesn’t occur when solubility 
limits are exceeded. Chemicals used for this purpose in- 


clude special types of phosphates, tannins, lignins, etc. 
They can handle the job of scale prevention alone and are 
also helpful in broadening the range of Langelier index 
control in the controlled-scale treatment. 


CORROSION 
9 How do you control cooling-water system corrosion? 
A Corrosion inhibitors such as chromates, phosphates, sili- 
cates and alkalies are used. Anodic inhibitors of the chromate 
and phosphate type decrease metal attack. But if the con- 
centrations are too high, pitting and tuberculation result. 
Use of chromate in combination with phosphate has been suc- 
cessful in controlling pitting, tuberculation and other metal 
losses from corrosion, and dosages are at economical levels. 
Since Oy and CO, are primary cause of corrosion one of 
the more direct treatments is deaeration. With a vacuum 
deaerator, oxygen can be reduced to as low as 0.1 ppm 
depending on water temperature and equipment design. 


SLIME AND ALGAE 


10 What causes slime and algae to form? 

A Algae growths are composed of millions of tiny plant 
cells that multiply and produce large masses of plant mate- 
rial in a short time. Slime growths are a gelatinous mass of 
micro-organisms that cling tightly to secluded surfaces in 
the system, trapping organic and inorganic matter and 
debris along with scale-forming materials. Any appreciable 
buildup seriously interferes with heat-transfer efficiency. 


11 What chemicals give effective treatment? 

A Chemicals that prevent slime and algae troubles are 

those that exert a toxic action on the micro-organisms. 
Chlorine is fairly general in toxicity for most bacteria, 

algae and protozoa, but continuous application in a once- 


through system is Intermittent 
gives good results at much more reasonable cost. 

Copper sulfate is toxic to simple algae, but is less toxic 
to slimes. 


too expensive. treatment 


Use is limited because copper sulfate precipi- 
tates at a pH of 8.5 or higher. Phenolic and other quar- 
ternary ammonium compounds are also used. They have 
the advantage of resisting precipitation at high pH and are 
not removed from the system by aeration in the cooling tower. 


12 Why is an intermittent feed best? 

A_ Intermittent large doses of chemical rather than a steady 
feed of a much smaller quantity keep the micro-organisms 
from getting used to the treatment and building up an im- 
munity to it. It also avoids the danger of a new strain of 
algicide- or slimicide-resistant bacteria developing. 


13. How are accumulated slime and algae removed? 

A Best way to get rid of these growths is by mechanical 
cleaning. In the case of algae the algicide may only loosen 
the growth enough to set it free in the system to plug lines 
and damage pumps. After the system is completely cleaned, 
start out on the right foot with a good chemical-treatment 
program to prevent future buildup of these growths. 


WOOD DESTRUCTION AND DECAY 

14 What causes cooling-tower wood destruction? 

A This destruction is usually caused by one or a combi- 
nation of: (1) chemical attack commonly known as delig- 
nification (2) mechanical rupture of wood cells from salt 
crystallization and (3) biological attack causing wood decay. 


15 What is delignification and when does it take place? 

A It is the removal of tannins, lignins and cellulose prod- 
ucts from the lumber, leaving long stringy fibers with greatly 
reduced strength. It apparently occurs in the presence of 
high concentrations of sodium carbonate in the circulating 
water. Oxidizing agents like chlorine speed up the process. 


16 Why are salt deposits harmful? 

A Intermittent splashing on parts of the cooling tower 
produces concentrated salt deposits by evaporation. Salt- 
saturated water in these areas is absorbed by the wood. 
Then crystals form beneath the surface of the wood mechani- 
cally disintegrating it. Result is a mass of soft loose fibers 
susceptible to both chemical and biological attack. 


17 What is fungus attack and how is it caused? 

A Itis a form of biological attack that is caused by micro- 
organisms that use the wood for food. These wood-destroy- 
ing fungi reproduce by means of spores that are normally 
airborne and alight on the surface of the wood. The attack 
is not confined to any particular section or make of cooling 
tower. It is most noticeable in the mist sections and takes 
place on both the surface and the interior of the wood. 


18 How do you combat fungus attack? 
A Proper control of alkalinity, pH and solids content of 
the circulating water will go a long way toward preventing 
chemical attack on the wood. It will not prevent biological 
attack, but will decrease chances of damage from fungus. 
One preventive today is use of properly impregnated 
cooling-tower lumber. Chromated copper-arsenate salts show 
much promise for this. A different approach is to try to 
chemically destroy the fungi in the circulating water by 
treating with sodium pentachlorophenate, zinc sulfate, and 
It is often effec- 
tive to spray a concentrated solution of toxicant directly on 
the cooling-tower wood in those sections most likely to be 


attacked by the fungus, including tower mist areas. 


sodium chromate. Use intermittent dosing. 
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NO. 20: CAPACITORS By NORMAN PEACH. Assistant Editor 
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OVERVOLTAGE can occur on capacitors, especially if 
system has poor regulation. For short periods, 15% ° 
overvoltage is tolerable for 230-, 460-, 575-v capacitors; 
10% for higher ratings. More than 5% average over 
24 hours calls for remedy: (1) reduce circuit voltage 
(2) switch capacitors during the overvoltage periods 


INSPECT and clean every 4 months; more often if in 
dirty spot. Check temperature; if above 55 C, look for 
cause. Make sure ventilation is not obstructed 





What power-factor capacitor does 
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CAPACITOR rolls are made of two sheets of aluminum REACTIVE power (kilovars) is supplied by capacitor, 
foil separated by insulating paper. Case is filled with cuts load kilovars by same amount, releasing some kva ‘ 
insulating liquid, and then case is hermetically sealed for useful work. Improved pf brings lower utility rate 
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> PoOWER-FACTOR CAPACITORS require so little attention 







Ground 


that it’s easy to forget about them entirely. A few sim- 
, , connector 








ple routine checks are in order, however, to keep capaci- 
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CHECK KILOVARS to be sure they don’t exceed allow- 4 FUSES should be checked at least four times a year. 
able 135% of rating, measuring with ammeter and Know where each is, have replacements (165% to 
. voltmeter. Exceeding rating of all units in bank indi- 235% of capacitor amps). Check switch contacts, too 


cates harmonic currents, and study of system is advis- 
able. Relocation of all or part of capacitors, or switch- 











ing during high-current periods, may be a solution Capacitor 


Connection 
to case 





Switch 


Be safe! 


insulation 
from ground 
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Wooden Po . ‘ . : 
henaie La BN gq INSULATION TEST, if capacitor appears defective, is 
Ss 2 So ie simple with test hookup above, at line voltage. Use 
Ven 1 [ Nites circuit breaker for hv, or special tester if available 
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Grounding 
to case 








Ammeter 
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DISCHARGE capacitor before working with it: 
short terminals, ground to case. Built-in resistor 


‘ is intended to discharge to 50 v in one minute 6 CAPACITOR TEST, where normal current = rated kva 
1000 + rated voltage. High current may be har- 





monic; a short blows fuse; low current is an open 
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Up-to-date PRACTICAL IDEAS to lick some of your 





Now, ultrasonics helps overhaul meters 


Ultrasonic cleaning helps you salvage 
many types of meters and similar 
devices. For instance, overhauling 
gas and other types of demand me- 
ters—giving them a new look—has 
improved revenue for utility and 
fluid processing industries. 

Thus cleaned, meters are more ac- 
curate and sensitive. Also, clean 
carburetors and diesel-injection noz- 
zles operate more efficiently and waste 
less fuel. Ultrasonic cleaning is es- 
pecially handy when replacement 
parts have to be shipped long dis- 
tances, or unit is so old that com- 
ponents are no longer available from 
stock. 

Ultrasonic generator, photo, is 
used with tank-transducer. Tank is 
71x9x13-in. high; cleaning area is 
52 sq in. Generator converts 115-v, 
60-cycle ac into high frequency 
(38kc) electrical energy. Transducer 
transmits mechanical vibrations of 
same frequency into cleaning fluid. 

Cavitation, which is a continual 
rapid build-up and collapse of pres- 
sure, causes very intense scrubbing 
action. It actually blasts oil, grease, 
sludge, carbon, soot and other con- 
taminants off of the meter. Because 
these high-energy pressure waves are 
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transmitted in all directions, even 
those hard-to-clean areas are reached. 

Blind holes, crevices, undercuts, 
threaded sections and the like are 
ideal dirt-catchers. Rolling - contact 
bearings are cleaned without dis- 
assembly. 

A fluid often used for cleaning 
meters ultrasonically is trichlorethy- 
lene, at 110 to 140 F. But water 
solutions of alkaline detergents can 
also be used. Parts are hung on a 
wire, immersed in fluid with ultra- 
sonic power turned on, and agitated 
for about 1% to 3 minutes. Tank 
transducer units hold up to 25 gal- 
lons of cleaning liquid. 

Courtesy, Branson Ultrasonic Corp 


Makeshift swivel buckle 


Need a turn or swivel buckle in a 
hurry? You can easily make one 
from some flat stock and a couple of 
bolts, as shown in my sketch. 


CH Wittey, Penacook, N. H. 


Main causes of 
turbine vibration 


3ringing up to speed, vibration gen- 
eral—no special heat or noises: 
1. Unbalanced rotating parts 
2. Eccentric coupling 
3. Sprung shaft 
4. Sympathetic vibration of founda- 
tion or pipe connections 
. Improper heating or draining be- 
fore starting 
. Water entering with steam 
. Bearings badly out of line (ex- 
treme case) 


Vibration general—no special heat- 

ing but jingling noises: 

1. Internal packing rings binding on 
shaft 

2. Revolving blades rubbing on sta- 
tionary blades 

3. Loose wheels 

4. Sprung shaft (bad case) 

5. Coupling trouble (unusually bad) 


Vibration localized somewhat—local 

heating of shaft or bearings —no 

special noises: 

1. Bearings don’t fit shaft 

2. Packing rings, if any, too small 
for shaft where trouble appears 

3. Thrust-bearing trouble, such as 
insufficient or untrue surfaces 


4. Oil supply cutoff 


Vibration localized somewhat, with 

or without local heating, but jingling 

or pounding noises: 

1. Bearing too large for shaft 

2. Loose fitting pad or ball joint on 
self-aligning bearings 

3. Oil film breaking down because of 
insufficient supply, low oil pres- 
sure or heating, etc 


Vibration localized—no special heat- 

ing or noises: 

1. Loose bolts on bearing pedestal 
block 

2. Spring in shaft where it goes 
through bearings 

3. Flexibility of bearing pedestal be- 
cause of unusual design or foun- 
dation peculiarities 

4. Unbalance in minor rotating parts 

. Small bearing troubles in vicinity 

of vibration 
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operation and maintenance problems 





Vibration at full speed — vibration 

general—no special heating noises: 

1. Water comes over with steam 

2. Ball joint of self-aligning bearing 
so tight they can’t align them- 
selves with change of shaft position 

3. Bearings out of line (bad case) 


Vibration general—no special heat- 

ing but jingling and pounding noises: 

1. Rubbing between stationary and 
revolving blades 

2. Loose wheel connections 


Vibration somewhat localized—local- 

ized heating of shaft or bearings 

no special noises: 

1. Bearing pinching shaft 

2. Oil trouble 

3. Tight fit on ball joint of self-align- 
ing bearing 


Vibration somewhat localized, with 

or without local heating, jingling or 

pounding: 

1. Bearing too large for shaft 

2. Loose fit in ball joint of self- 
aligning bearings 

3. Oil film breaking down from heat- 
ing, lack of oil, deterioration of 
oil er low oil pressure 

4. Rubbing of stationary and moving 
parts in locality of noise, heating 

5. Unbalance, bad alignment, trouble 
in minor parts of machine 


Vibration distinctly localized. No 

special heating—no special noise: 

1. Loose bolts in bearing pedestal 

2. Flexible bearing pedestal 

3. Unbalance, poor alignment or 
bearing troubles in minor parts 


P E MerenitH, Floral Park, N: Y. 


Pin extractor 


Here’s a handy tool for pulling dowel 
pins. Use tough steel, make extrac- 
tor in any size suited for your shop. 


CH Wittey, Penacook, N. H. 


What would you have done? 


A large iron foundry was receiving too many complaints about break- 
ages of supposedly malleable castings. It turned out that the very 
brittle, freshly cast pieces looked exactly the same as those that had 
spent a week in annealing ovens. But careless workers were mixing 
them up. The assembly plant using the castings by the thousands 
was threatening to cancel its order if something wasn’t done to weed 
out the unannealed pieces. 

Castings had a small pin to guide positioning in assembly. Each 
piece was checked in a gage to make sure that pin wasn’t warped. 
You can imagine the looks of surprise when one of the men pulled 
a Marmaduke stunt and suggested that the pin be cast at a slight 
angle. He explained that a small press for straightening it could 
be substituted for the gage. Then should an unannealed piece slip 
in, its pin would snap off in the press, and all the brittle castings 
could be instantly spotted and rejected. What would you have done? 

G P Pearce, Albuquerque, N. M. 
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Now, excessive humidity damage is controlled 


STEVE ELONKA, Associate Editor 


Humidity was excessive in a small 
control room, caused rusting as well 
as an uncomfortable environment. 
So we installed a standard domestic 
type dehumidifier unit, sketch, which 
dries the air by refrigeration. Now 
the room is comfortable and there is 
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no further damage from excessive 
moisture in the air. 

Another advantage: the condensed 
water is filtered. So we have an un- 
failing source of distilled water for 
batteries and other uses. 

F WEHLACE, Fairport, N.Y. 


153 





More PRACTICAL IDEAS 
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Here's how to pump hot water by cooling suction lift 


You can’t always have a pump lift 
hot water at floated position needed 
for safety priming and working. My 
sketch shows a reciprocating pump 
which works like a popular piston 
pump. But piston has a liquid-ex- 
tended part that’s always cool. 

Position of cooled part of liquid 
piston is under check-valve level and 
in contact with hot water. This pre- 
vents leaks past check valve (during 
stop period) from heating water. 
For minor density, hot water will 
remain above cold water. 

Internal volume of finned-tube sec- 
tion has twice volume of water in al- 
ternate movement of piston. So 
during working condition, hot water 
moves to left and cold water to right 
of U-tube’s low point. Increased sur- 


face of finned tube in contact with 
cooling water keeps tube cool. Heat 
cannot move by conduction along 
tube. Larger air chambers are needed 
for increased mass of the liquid part 
in alternate movement, also for the 
same piston pump without liquid pis- 
ton. Heat lost by cooling water is 
negligible. Using reciprocating 
pumps in powerhouse is not too old- 
fashioned. They are preferred by the 
power man for ample load variation. 

I found this device very practical, 
especially for hot-water circulation 
for process of single or multiple 
unity; also for continuous and very 
variable heating systems. It has im- 
portant advantage of having pump 
far above low point of hot well. 

J Boresta, West Englewood, N. J. 
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Portable tools 


Emergency power 


Most plants have gasoline - driven 
welding machines. My sketch shows 
how two welders may be connected 
to provide 120-v de, which will pro- 
vide lights, heat or drive portable 
tools with universal motors, such as 
drills and skillsaws. This connection 
has been used by us for years. 

T E Moyer, Longview, Wash. 


Begins on page 152 


Listen to warning noises 


to avoid trouble 


Impeller shaft on our No. 2 double- 
250-hp 
service-water 


motor-driven cen- 
pump failed 
about four years ago. Shaft frac- 
tured on motor side of impeller about 
midway between impeller and water 
gland, (inside pump casing). Shafts 
that fail usually have an irregular 
break, causing the driven end, or 
power end, to overtake the slower 
moving outer part of the broken 
shaft. Then two long ends of frac- 
ture soon come together, causing a 
violent outward thrust. 

Something must give way. And 
since cast-iron won’t bend or stretch, 
the casing breaks. We placed a larger 
diameter impeller in the pump. To 
get more water, we installed a 250- 
hp motor in place of the 175-hp 
motor. Several days before the break, 
we heard a slight rumble in the 12- 
in. discharge water line. 

We checked the pump but sight 
and feel didn’t show anything se- 
riously wrong. So we let her roll. 
It would have been easy to switch 
over to another pump. Then if the 
rumble stopped, we’d have known 
there was trouble inside No. 2 pump. 

Pump shaft finally did let go at 
about 2 am. Our low-pressure water 
alarm horn sounded and the shift en- 
gineer went to the basement to see if 
motor had tripped out. Motor was 
still running, but no pressure showed 
on gage. He pulled the switch, then 
put No. 1 pump on line. 

After No. 2 pump was dismantled, 
shaft break showed an old crack, 
part way into shaft. We figured this 
had caused the shaft to spring or 
bend enough to cause a slight side 
wobble to the impeller, producing the 
rattle or rumble we heard for some 
time in the water lines. 

Caution: If you hear a rumble, 
shut down immediately and open the 
pump. We replaced the broken shaft 
with a stainless-steel shaft and have 
had no trouble since. 


A Betton, Montreal, Can. 


suction 
trifugal 


Turn page for more Practical Ideas » 
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TURBINES FOR DEPENDABLE 


| day-in/day-out 
: SERVICE 
© SEATTLE 


MINNEAPOLIS ®@ 


behind every Elliott Turbine. .“ 
a nation-wide network @ BUFFALO 


i = = MILWAUKEE. DETROIT® NEW YORK @ 
E RK@ 
of district Off1CES wc ~via 


~ 
INDIANAPOLIS @ PITTSBURGH © PHILADELPHIA 
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@ LOS ANGELES @ CHARLOTTE 
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DALLAS @ 


NEW ORLEANS @ 


HOUSTON @ 


for application engineering 

for operating recommendations 
for maintenance service 

You don’t have to wait several days or even weeks for 
a delayed mail reply or for a turbine service engineer 


from a distant head office. Near every Elliott turbine 
installation—and thousands of Elliott turbines are in 


operation in process industries everywhere—you’ll 
find an Elliott District Office providing prompt, fast The Elliott “Planned Maintenance” 


and efficient service. Time-consuming red tape and com- Program eliminates need for 
plicated approval systems are strictly taboo. 


large costly inventories 


the Elliott man in the Elliott district office 

is thoroughly trained to furnish designing specifica- 
tions, application data, and complete costs on Elliott 
turbines, from the smallest single-stage to large multi- 
stage types. He is an engineering expert, fully capable 
of diagnosing your operating difficulties and of plan- Since YR turbine wearing parts are completely 


ning an effective maintenance program. Call him today. NAERGEENy © Sa a0 spores Sey eae 
5 . turbine is unnecessary. The Elliott field engineer 

will help you analyze minimum replacement 

requirements. Ask him for Bulletin H-23, or if 

you prefer, write Elliott Company, Steam Tur- 


bine Department, Jeannette, Pa. 
ELLIOTT Company fi 


Steam Turbines « Motors ¢ Generators « Deaerating Heaters © Ejectors « Condensers « Centrifugal Compressors « Turbochargers « TubeCleaners © Strainers 
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More PRACTICAL IDEAS 





Simple, easy way to spark-test metal 


Most maintenance mechanics spark 
test steel when selecting it for various 
way hand 
grinder, Grinder, above, is easy to 
handle, light weight and powerful 
enough to throw enough sparks to 


uses. Easiest is with a 


instantly establish the grade of steel 
under test. Grinder may also be used 
for other work, such as deburring, 
filing, smoothing welded seams, clean- 
ing castings or for internal grinding. 
—Courtesy, The Dunmore Company 





Winterize your hand (stirrup) extinguishers 


You must prepare for cold weather 
by safeguarding the buckets, pails, 
barrels and hand pumps needed for 
fire extinguishing in unheated plant 
Thoroughly equip- 
ment when draining water at end of 
detect 


areas. inspect 


summer to serious rusting. 


Those found serviceable should be 
dried and coated on the inside with 
bituminous pitch which resists cor- 
rosive action of calcium-chloride so- 
lution. Pump pistons and packing 
glands must be cleaned and lubri- 
cated before cold weather starts. 


Table for 2'/2 gallons of solution 


Freezing 


temperature Water 


Calcium 


Specific 
gravity 


Degrees 


chloride Baume 





10 F 2 gal 


Zero 2 gal 
10 — zero F 
20 — zero F 
30 — zero F 
40 — zero F 


2 gal 
2 gal 
2 gal 
2 gal 


This table is based on granulated 75% calcium chloride 


5 Ib 1.139 17.7 


6% |b 1.175 
1.205 
1.228 
1.246 
1.263 


7-6 oz 

8 Ibs 6 oz 
9 Ibs 2 oz 
10 Ib 





P C ZieMKE, Clinton, Tenn. 


Begins on page 152 


Bolt-stretch correction 


My article about measuring bolt 
stretch, Power, July 57, p 126 should 
read, “Optimum stretch is half the 
difference between minimum and 
maximum stretch, added to mini- 
mum.” That half is very important. 

H C Bostey, Long Beach, Calif. 


Oil pump 


Street elbow 


One-half- 
inch pipe 


No more oil drips 


Easy way to stop messy drips from 
oil drum pumps is to make drain 
from standard fittings, sketch. Half- 
inch fittings turn free in oil drum 
bent to swing out of way when pump 
is used, Street elbow acts as fun- 
nel and oil dripping from pump runs 
back into drum without making mess. 

C HALuoran, Toronto, Can. 


Safety valves 


There are three basic type safety 
valves. Do you know what they are? 
Do you know how to repair them? 
Plant Operators’ Manual shows you 
with pictures. McGraw-Hill Book Co. 





My biggest 
boner 


Please turn to 


page 226 
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‘these steam traps save us 
30,000 gals. of fuel oil a year’ 


. Mr. Melcher*, you’ve been using Yarway 
Impulse Steam Traps in this packing plant for 
over two years. What’s your experience? 


It’s all been good. As a direct result of changing 
to Yarway Traps we save 30,000 gallons of 
fuel oil a year—or about 20% on our oil bill. 
Temperatures now stay hot and steady. 


Where do you have these Yarway Traps 
installed ? 


On all the steam coils for the smokehouses, 
heating exhaust fans and hot water generators. 


How about maintenance? 





We haven’t touched a Yarway Trap in the two 
years we’ve had ’em. With only one small 
moving part, there’s not much to go wrong. 
Previously, with other traps, we averaged over 
$300. a year for trap maintenance. 


Q. You’d recommend Yarway Impulse Steam 
Traps, then? 


A. I don’t have to. The record speaks for itself! 


If you’d like a copy of a new booklet, ‘The How 
and Why of Steam Trapping’’, drop a card to 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, 
Philadelphia 18, Pa. 

We have Yarways 


on steam coils *GEORGE E. MELCHER, 
for all our : ae RE Chief Engineer, 


smokehouses “ : d aK large eastern meat packing plant. 


OVER 1,200,000 YARWAY IMPULSE STEAM TRAPS ALREADY USED « STOCKED AND SOLD BY 275 CONVENIENT 
LOCAL INDUSTRIAL DISTRIBUTORS ¢ NATION-WIDE YARWAY ENGINEERING STAFF AT YOUR SERVICE. 
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The problem 








How can we keep moisture, oil 
out of our compressed-air lines? 







Compressed air is an important power service in our 
plant. We have three centrally located 125-psi 700- 
cfm air compressors. They’re heavy-duty two-stage 
double-acting water-cooled vertical-V design. Drives 
are electric motors. They’ve given excellent service. 

The central compressed-air system is equipped 
with both intercooling and aftercooling. During 
some recent maintenance work we’ve noticed that 
air being delivered to pneumatic tools has been car- 
rying moisture and oil, adversely affecting tool oper- 
ation. We're also concerned about the corrosive 
action on tools and air system. Can readers tell 
us how to lick this problem?—CMJ, August Power 














The solutions 







Have o PLANT PROBLEM? top the 








Check aftercooler and separator 


CMJ should check the aftercooler and separator since they 
cool the air, separate moisture and oil. 

Cooling water should be cold. Good practice calls for 
cooling air to within 15 F of water temperature. If water 
is at 95 F, resulting 110-F air would contain 0.36 lb of 
moisture per 1000 cu ft (based on 125-psig air). 75-F water 
would yield 90-F air containing 0.21 lb of moisture per 
1000 cu ft. Curves are available that show moisture content 
at various temperatures and pressures. 

Separator’s ability to eliminate moisture and oil de- 
termines overall efficiency of the aftercooler. Checking the 
separator gage glass tells whether or not moisture is being 
removed. Condensate should be carried away by an auto- 
matic moisture trap. 

Moisture legs in the distribution lines collect the water 
before it reaches tools. Receivers at points remote from 
the compressor also aid in moisture removal. Receiver and 
moisture legs require proper drainage, by traps in heated 
locations or by manual valves in unheated areas. 


W H Vepner, Buffalo, N. Y. 


Here's 4-step check list 


Assuming that all equipment has been properly selected 
and sized, I would suggest the following steps to solve 
CMJ’s problem: 

(1) Check heat exchangers. Are the tubes scale free and 
clean? Clean heat exchanger surfaces are essential to 
good operation. 

(2) Check drain traps on the separators. They may be 
blocked. Effluent from the separators is an oily sludge that 
can clog traps. It pays to check drain traps daily. 

(3) Check water flow through inter- and aftercoolers. Is 
the supply adequate? Allow only a minimum temperature 
rise across the heat exchangers, but don’t let water velocity 
exceed 6 to 8 ft per sec. Tubes tend to erode at higher 
velocities. 

(4) Check lubricators for right operation. Reduce oil 
feed to compressor cylinders to a minimum. (Check in- 
struction book for exact amount.) Excess oil carbonizes on 
the cylinders and valves, carries over into the distribution 
system. Lubricator should be checked daily with stop watch. 

H D Goruam, Austin, Texas 


Be sure to drain air receiver 


Draining the air receiver is a big help. I was in charge 
of an air-compressor installation equipped with aftercoolers. 
The air receiver had to be drained periodically. 

An oil separator should be installed after the cooler, and 
the aftercooler should be checked frequently to make sure 
that water is cool. This should help solve CMJ’s problem. 

J M Curran, Lake St John, Canada 
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know-how of over 45,000 Power readers 


HOWARD KALLEN, Associate Editor 
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Compressed-air system should be hooked up like this 


First, CMJ should check the location of air intakes to his 
compressors. They should be taking air from outside of 
his plant. If they are above the roof they shouldn’t be near 
any vents that discharge steam. 

He should check his inter- and aftercoolers to make sure 
that tubes are not fouled by an oil film or corrosion on the 
waterside. Cooling-water temperatures supplying the inter- 
and aftercoolers should be maintained at right differential 
in relation to compressed-air temperature. Air must be 
cooled below its dew point at the corresponding pressure 
before excess moisture will drop out. Each cooler is equipped 
with a moisture separator and trap that will discharge the 
water collected. 

Compressed-air line from the aftercooler should enter an 
air receiver or receivers. With three compressors, air from 
the aftercoolers can be manifolded and tied into three air 
receivers. Each receiver outlet is also manifolded to a com- 
mon supply header. Drain valve, at the low point of the 


air receiver, permits the operator to drain it once a shift. 
An automatic drain installed by 
controls to the compressor unloading line. 
that 


receivers 


valve can be connecting 
Automatic de- 
sign avoids the neglect often faces manual valves. 
Header from the may be run through an air 
dryer if CMJ can tolerate the additional pressure drop. 
Header from the receiver should come off the top third 
of the tank (for vertical receiver) and should be pitched 
down from the horizontal, at least 10 ft. 


header 


l-in. in Moisture 


separator and trap at lower end of the remove 
moisture. 

All connections to tools and equipment come off the top 
of the supply header and all vertical drops are provided 
with a moisture leg and drain valve. The moisture leg is at 
least two pipe sizes larger than the drop line, and about 
18-in. long. Drain valve is opened to bleed moisture before 
connecting any pneumatic tools to the line. 


S R Hiccins, Long Beach, Calif. 


What to do about oil, condensate in compressed air 


Oil in a compressed-air system comes from three sources: 

(1) From the force-feed cylinder lubricator (metering 
type). Many operators have a tendency to be too liberal 
with lube oil to the cylinders. Sometimes they use the 
wrong oil. Flow rate of the right oil to a 9-in. cyclinder 
should be about two drops per min; to a 15-in. cylinder 
about four drops per min; to a 20-in. cylinder about five 
drops per min. 

(2) Another source of excess oil, often unrecognized, is 
the carryover into the cylinder by the oil-wetted piston rod 
as it overtravels into air cylinder through the stuffing box. 
Excess oil on the rod is drawn in through the stuffing box 
on the suction stroke when piston-rod stuffing box is under 
vacuum. 

(3) Oil-impregnated or oil-bath air filters are another 
source of oil carryover. Impingement-type intake filters 


may be improperly drained after servicing. Oil-bath types 
may have wrong oil level, resulting in poor separation of 
Dry-type filters 
under certain conditions. 


oil from air. may be a practical solution 
Condensate in compressed air comes from two sources: 
(1) As humidity Air-intake filters should 
be located away from steam-exhaust vents or outlets 


in intake air. 
from 
process. 

(2) A small leak in a gasket or packing in the cylinder 
or aftercooler permits a small amount of water to leak into 
the air stream. These leaks must be found and eliminated. 

Desiccant filters available for moisture removal as 
well as oil removal. Such an absorption-type pipeline filter 
is particularly effective for air-consuming devices where 
all traces of water, oil and foreign material must be removed. 
J W Reynotps, Boston, Mass. 
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Turn page for info on boiler vibrations > 


159 





More PLANT PROBLEMS su 








The problem 


Can vibrations caused by firing 
be reduced or eliminated? 


several low-pressure Scotch boilers fired 


We 
with horizontal rotary burners using No. 6 oil. 


have 


mild combustion 


rumble. When the firing rate is increased, resonance 


At low firing rates we get a 


is increased to such an extent that sympathetic vibra- 
tions are set up in the building. Noise in the boiler 
room is so severe that cracks develop in the flue 
covering and general deterioration sets in throughout 
the plant. It just isn’t good operation. 

What can be done to stop the resonance? If read- 
ers have had similar problems I'd appreciate hearing 
of their experiences.—ABW, August Power 


The solutions 
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3 ways to eliminate boiler vibration 


Assuming that: (1) the rotary burners were checked for 
dynamic balance (2) air-fuel ratio is OK (3) furnace de- 
sign is right and (4) smokestack and breeching were prop- 
erly engineered, ABW’s trouble is probably due to boilers 
set on a solid reinforced concrete foundation 
being given to vibration damping. 

Drawings, above, show three possible ways to correct the 
situation. Method A is least expensive. Method C is prob- 
ably most costly. Method A uses resilient pads or damping 
springs under the boilers’ mounting legs. 

Drawing B shows how to isolate each boiler foundation. 
ABW can use pneumatic chisels to cut a dividing lane 
around each boiler. 

Sketch C illustrates a foundation design that will support 
up to 35,000 lb. It consists of a combination of coil-spring 
mountings and snubbers on a concrete foundation. 

L E Pottxorr, Bethpage, N. Y. 


no thought 





Want help with your plant problems? Send 
your design and operating headaches to us. 
We'll put Power readers to work on them 














ae ™ more on boiler vibrations and new problems, turn page > 
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MOLDED ano MACHINED PARTS 


UNMATCHED SEALING ACTION...INFINITELY LONGER LIFE 
AGAINST ALL ACIDS, ALKALIES AND SOLVENTS 


Known for durability and superb sealing action against 
strong acids, alkalies and solvents, Anklon Packing ap- 
plications now have widened to include practically 
every industry. 


Economy is one good reason for this widespread use of 
Anklon. Anklon is an inert, heat-resistant material which 


is completely impervious to all chemicals. These qualities, 


DISTRICT OFFICES CINCINNATI, OHIO INDIANAPOLIS, IND. NEW ORLEANS, LA 
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together with its excellent resistance to abrasion, extend 
the life of Anklon over that of other packings! 


Anklon is fabricated in a large variety of forms for 
every industrial use. For further information on Anklon 
and other Anchor products, see your local Anchor Repre- 
sentative. He will gladly assist.in solving your packing 
problems. Or, contact the Anchor General Office in 
Philadelphia. 


*Made from DuPont Teflon 


SEATTLE, WASH. 
SPOKANE, WASH 
PHILADELPHIA, PA ST. LOUIS, MO. 
TOLEDO, OHIO 


CHICAGO, ILL. HOUSTON, TEX MONTREAL, CANADA SAN FRANCISCO, CALIF WILMINGTON, CALIF 








ponte Y, Lod te)]. aa Ved. di, femeoie), iat, bd 


GENERAL OFFICES PHILADELPHIA, PENNSYLVANIA 
FACTORIES MANHEIM, PA., ELKHART, IND., MONTREAL, CAN 


@ FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 





More PLANT PROBLEMS .......,...s 





We had a similar experience 


We ran into a similar situation with two packaged boilers 
equipped with forced-draft burners firing light oil. We 
finally decided that our problem was of an acoustical 
nature, By trial and error we fashioned a quarter-wave 
suppressor which we cut into the stack just above the boiler- 
flue outlet. Location and diameter of the suppressor tube 
are not critical. I would suggest that ABW start with a tube 
of about one-third the size of his stack diameter. 

Cut a hole into the stack about one ft above the boiler 
outlet. A tube, about 6-ft long, is attached at right angles 
to the stack. Then insert a lightweight piston and rod 
(made of sheet metal and a broomstick or pipe) in the 
tube. With the burner firing at a point where definite pul- 
sations can be felt, adjust the piston inside the tube to find 
the tube length that gives the greatest suppressing effect. 
Cut the tube to this length and cap it. 

If ABW’s burner uses slow-moving natural-draft air, he 
may have to use a longer tube because of greater wave-length 
of lower-frequency pulsation. 

Some operating men have suggested changing height of 
the stack to eliminate coincidence with the pulsating wave 
length, but we have no data to support this theory. We 
‘have found that cutting the hole in the stack, as described 
above, gives good suppression. But this is practical only 
with forced-draft units. 

If ABW ever leaves his present position, he should be 
sure to tell his successor about the suppressor. It looks 
rather mysterious to see an empty blind-end stub sticking 
out the stack, unless you know the reason for it. 


W McCumeer, Los Angeles, Calif. 


ABW should change burners 


ABW should switch to mechanical-type long-flame burners 
to eliminate his vibration problem. His present burners give 
a short mushroom flame. Hot combustion gases cool down 
rapidly when passing the relatively cool furnace flue. Gases 
are cooled even further in passing back through the boiler 
tubes, smoke box, breeching and stack. 

Resulting low exit gas temperature gives very little pull 
or draft. Thus a pulsating gas flow is set up, causing severe 
vibrations. 

I know of one plant equipped with two 250-hp cross-drum 
boilers having two wing burners and one center burner of 
the pressure-atomizing type, firing No. 6 oil and having 
a manually controlled steam-engine driven f-d fan. The 
fireman had to adjust fan speed as load varied, in order 
to avoid severe vibration. 

ABW will find that long-flame burners give greater heat 
throughout the entire furnace. This will raise his breeching 
and stack-gas temperatures, resulting in better gas flow. 
As gas flow becomes more stable, gas vibrations will dis- 
appear. 

Eliminating air leaks, applying adequate insulation to 
breeching and (if stack is steel or wrought iron) insulating 
part of the stack will help to avoid low gas temperatures. 

A Betton, Montreal, Canada 


Are boilers being overloaded? 


I'd say ABW is trying to overload his boilers. Either the 
stack is too small or he has insufficient draft for the fuel 
supply to the burners. 

Excessive pulsation is generally the result of too little 
oxygen and/or poor mixing of air and fuel. Installation of 
mechanical-draft fans and correctly designed air-inlet de- 
vices to promote good mixing of fuel and air should reduce 
pulsation, improve boiler operation. 

C G Hansen, Sausalito, Calif. 


Your December problems 


What's a good program for 
maintaining steam traps? 


I’ve recently taken over responsibility for steam and 
water services in a medium-sized chemical plant. 
Judging from past maintenance records, we need to 
organize our steam-trap maintenance and testing on 
a regular basis. Also, our maintenance men have 
no definite established system for performing tests. 

Our top steam pressure is 200 psi. We also have 
50 psi steam for process heating and 5 psi for space 
heating. Uncontaminated condensate is returned to 
a tank at the steam plant. 

I would like suggestions on frequency of testing, 
testing and checking procedures and how to put the 
maintenance on a program basis. —EEG 


Why does refrigeration compressor 
run continuously without reducing 
chilled-water temperature? 


I’m building engineer for a commercial structure 
that is equipped with two 150-ton centrifugal re- 
frigeration compressors for its air-conditioning sys- 
Chilled water is supposed to leave the evap- 
orator at 50 F (a 10-F temperature drop). Leaving- 
condenser-water temperature is 95 F (a 10-F tem- 
rise). Evaporator passes 320 gpm; con- 
Motor is 120-hp, 208-v, 
3-phase. We've had these machines for seven years, 
and until recently they’ve worked fine. Lately, how- 
ever, the machines have been running almost con- 


tem. 


perature 
denser passes 402 gpm. 


tinuously without depressing chilled-water tempera- 
ture the required amount. I would like to know the 
best approach to this problem.—RSM 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches 
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Take a tip from your family’s 
dependence on “nature’s mest 
nearly perfect food”’. Coal 

is nature’s most nearly 
perfect fuel. It’s here in 
abundance for ages to 

come, a dependably low- 
cost and most efficient source of 
“go power”’! It’s convenient too 
—right on Industry’s doorstep. 








BITUMINOUS COA VERY PURPOSE 
Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 


ERI 
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ARGUMENTS... . tet 


other readers know your views 


BOB BELLAS, Assistant Editor 





Line on 1-2-3 


High-voltage 
connection 


Low-voltage 
connection 


@ Line on /-2-3 


More about dual-voltage 3-phase motors 


| really enjoyed reading “How to connect dual- 
voltage 3-phase motors” (Plant Electrical Fact File, 
Power, Oct 1957). Much as I dislike cutting pages 
from my copies of Power, | clipped this article for 
my “ready” reference file. 

It can be a tough job to hook up a 9-lead motor 
after some clown has disconnected it without bother- 
ing to mark which lead goes where. Your article may 
not change the clowns, but it'll brighten the lives of 
the electricians who have to follow them. 

With the thought in mind that it’s nice to know 
more than one way to skin a cat, I’d like to outline 
another method of determining circuits when faced 
with this hookup dilemma. Basically, it’s similar to 
your article, but it does away with the battery and 
switch—and the voltmeter, if you substitute a couple 
of low-wattage lamps in series. 

First, if a circuit continuity test gives us three 
circuits with two leads and one circuit with three 
leads, we know we're dealing with a wye-connected 
winding. Next step is to permanently tag the 3-lead 
circuit, in any order. Remaining six leads should be 
temporarily tagged 1 and 4 for the first circuit, 2 and 
5 for the second, and 3 and 6 for the third. Obviously, 
all leads should be free and clear and caution exer- 
cised during the test procedure. 

Attach a 3-phase 220-v line to leads 7, 8 and 9 
and the motor will run. If the motor isn’t designed for 
across-the-line start, you'll have to use a reduced-volt- 
age starter as in regular operation. At this point, volt- 
age across each of the three temporarily tagged cir- 
cuits should be about 125 v. 

With the motor running, connect 7 to 4 and meas- 
ure voltage across 1 and 8 and across 1 and 9. If 
both are equal (around 335 v), leads 1 and 4 should 
be permanently marked. If the voltages are equal, but 
are around 125 vy, interchange 1 and 4. 

If voltages between 1 and 8 and 1 and 9 are un- 
equal, disconnect 4 from 7 and connect 4 to 8, meas- 
uring voltages between 1 and 7 and 1 and 9. Such 


changes and voltage checks with these leads should 
continue until both voltages are equal at about 335 v. 
The leads can then be permanently marked. 

Follow the same procedure for the remaining two 
circuits and permanently mark those leads when 
their proper position is found. Then, with the leads 
located and properly tagged, with motor running and 
7, 8 and 9 as terminals, connect 4, 5 and 6 together. 
Voltages between 1, 2 and 3 should be equal at ap- 
proximately 220 v. 

To double-check, stop motor and observe direction 
of rotation. Now, using 1, 2 and 3 as terminals, and 
being careful to connect the proper phases formerly 
led to 7, 8 and 9 (change lines from 7 to 1, 8 to 2 
and 9 to 3), connect the external wye 4, 5 and 6 
together and leave 7, 8 and 9 open and free. 

The motor is ready to run on the other half-wind- 
ing. However, direction of rotation must be the same 
as when the first half-winding was used with 7, 8 
and 9 used as terminals. When this double-check 
proves we’re right, we're all set to completely con- 
nect the motor as follows: put leads 4, 5 and 6 to- 
gether (external wye), 1 and 7 to first phase, 2 and 
8 to second phase and 3 and 9 to third phase. 

This connects the motor in parallel wye and it 
should develop full hp and torque in the lower de- 
sign voltage range. Changing the leads thus: 4 to 7, 
5 to 8 and 6 to 9, and using 1, 2 and 3 as motor ter- 
minals, puts the motor in series wye which’ll let it 
operate in the higher design voltage range. 

Cart BACHMANN, Jamaica, N.Y. 


Epiror’s Note: Norm Peach, author of “Electrical 
Fact File,” ran a practiced eye over the above and 
opines that Reader Bachmann’s method is a neat 
twist for electricians who don’t happen to have a 
battery and switch handy. 

Norm visualizes one possible drawback, however, in 
Carl’s procedure of running the motor first on one- 
half the winding and then on the other half. This 
might be tough to do if the job involved a large motor 
whose windings weren't designed for the stunt. 

We know we’ve got some electrical sharpies among 
Power readers. How do you feel about this? Or may- 
be you’ve got some other ideas on the whole deal 
that you’d like to expound? Let's hear from you. 


Some guys have an alibi for everything 


For years Mike, the & to 4 fireman, had reported 
for work right on the dot. Guys in the plant swore 
you could set your watch by him. One morning 8 
o'clock came and went, but no Mike. 8:30 went by, 
9 o'clock came; still no Mike. Finally he came in 
at 9:10 limping badly and with his arm in a cast. In 
the chief’s office, he explained that he’d gotten dizzy 
while shaving, fallen three stories from the bathroom 
window. Broke six ribs and his arm in two places. 

When he’d finished, the chief looked at him coldly 
and said, “That took a whole hour?” 
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LIST OF MATERIALS 
ARMSTRONG FORGED STEEL TRAPS 





Part 


Material 





CAP AND BODY FORGINGS 
Up to 600 psi, 750° 
Up to 900 psi, 900° 
Up to 2500 psi, above 900° 


1030 carbon steel 
ASTM Spec. F-1 carbon moly steel 
ASTM Spec. F-5 chrome moly steel 





VALVE AND SEAT 


Type 440 chrome steel, heat treated, 
standard. Stellite available. 





LEVER MECHANISM 


Stainless steel 





BUCKET 


Stainless steel 





BOLTS 


Class C high tensile, high tempera- 
ture bolting material — 125,000 min. 
tensile. 





NUTS 


Hex, semi-finish, heat treated for high 
pressure, high temperature service. 





GASKET 


Compressed graphited asbestos 





INLET TUBE 


ARMSTRONG 
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Wrought iron 














Proved in service in leading power plants throughout 
the world at pressures to 2400 psig. 


Experience of Armstrong in design, manufacture and 
application dates back to the beginning of the trend to 
higher and higher pressures. 


Automatic safety assured because of high capacity for 
warm-up loads; traps don’t “forget” to drain the lines, 
and Armstrong traps always open for condensate. 


Economy assured because of high value for price, long 
life with infrequent maintenance and freedom from steam 
loss. 

Quality of workmanship and materials that is backed by 
a “complete satisfaction or your money back” guarantee. 


1. Should we trap superheated steam lines ? — the 
answers of 11 engineers who have used traps 
for this service. 


2. Catalog J—complete data on forged steel 
traps and steam trapping. 


MACHINE WORKS, 8123 Maple Street, Three Rivers, Michigan 
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IDENTIFICATION BANDSte!l you content and pressure of line, 
help prevent costly damage from mistakes. Snap them on 


FLANGE SHIELDS prevent chemicals or hot fluids from harming 
personnel. Can be snapped on quickly, removed in same way 


HOW 10 


improve your piping 


B® YouR PIPING sysTEMS carry the lifeblood of your busy 
plant. They deserve all attention possible to keep them 
working around the clock. Here are three new items you 
can use to ease your job and protect plant personnel. 


Identification bands. These -permanently shaped vinylite 
plastic labels snap around your piping, prevent serious mis- 
takes. Made in bright, clear colors, they identify your lines 
and valves, are easy to install. Possible injury to personnel 
is reduced, as is damage to equipment and process. 


Safety flange shields protect personnel from leaking joints. 
Designed for use on 150- to 300-psi steel-pipe flanges, they 
can be altered to accommodate nonstandard flanges. Use 
them on valve flanges, elbows and tees, pump stuffing boxes 
and packing glands, tank connections. Made of polyethy- 
lene, the shields completely cover pipe flange, are unbreak- 
able and can be re-used many times. They can be installed 
or removed in less than one minute with snap buttons 
molded as part of the shield; no tools are needed. 


Bonnet shields are made in two halves and fastened to- 
gether with snap buttons. They are semi-transparent, allow 
you to locate trouble spots without removing them. These 
shields withstand acids and other corrosive conditions. 
Courtesy, The Anchor Packing Co, Philadelphia, Pa. 


< 


BONNET SHIELDS are transparent, snap in place without 
removing handwheel or other parts of valve; they're re-usable 
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Number and Types of 
I-R BOILER FEED PUMPS 


TURBO BLOWERS CONDENSERS 
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BOILER-FEED PUMPS 


serve Unit No. 6 at 


H.T. Pritchard Generating Station 


HIS latest installation at Indianapolis Power & 

Light Company’s H.'T. Pritchard Station 
brings total plant capacity to 376,000 kw—served 
by a total of eighteen Ingersoll-Rand high-pressure 
boiler-feed pumps. 

Unit No. 6 is served by the three 10-stage Class 
CHTA boiler-feed pumps shown above, each direct 
driven by a 1250 hp motor and rated 875 gpm with 
4451 ft. total head. These pumps feature Ingersoll- 
Rand’s proven double-case construction and “Unit- 
Type” rotor assembly. And like all I-R boiler-feed 
pumps at the H. T. Pritchard Station, they are 
designed to provide top performance and economy 
under the most severe operating conditions. 

This is another case where I-R boiler-feed 
pumps have sold themselves over and over again, 
on the basis of past performance in the same power 
plant. For the best solution to your boiler-feed 
pump problems, just call your nearest I-R 
representative. 


10-677 11 Broadway, New York 4, N. Y 


Ing ersoll-Rand 


AIR TOOLS . DIESEL AND GAS ENGINES 


167 





BASICS ... bringing engineering theory down to earth 








4 12 





x 
12 
5 


Rp= 4 


Cosine $,*0.80 











Electricity: 16 


How to calculate 
parallel ac circuits 


P CIRCUIT CALCULATIONS for ac cir- 
cuits can be made the same as for dc 
circuits if all the elements in the circuit 
are resistors. Power factor of the 
branches, and of the circuit as a whole, 
is 1.00. In a similar manner, impedance 
of parallel circuits that are all induc- 
tive or all capacitive can be calculated 
by treating the reactances of the 
branches like resistances. Power factor 
will be zero; that is, current in all- 
inductive circuits lags the voltage by 
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90 deg, while current in all-capacitive 
circuits leads voltage by 90 deg, as 
explained in Basics No. 12 and 13. 
Practical circuits rarely have just 
one kind of circuit element. Series 
parallel circuits, like the one in sketch, 
can have resistance, inductance and 
capacitance. Branch A-A has a resistor 
in series with a capacitor; branch B-B 
has a resistor in series with an induc- 
tor. The resultant series impedances, 
13 ohms and 5 ohms respectively, are 


NORMAN PEACH, Assistant Editor 


each connected across 130 volts. Using 
the ac Ohm’s law: 
y 130 
I ——— = 
me 9 13 
E 130 
5 


= 10 amp 


a -= = 26 amp 


a 
These currents are not in phase with 
the voltage, however. I, has a phase 
angle @, equal to its impedance an- 
gle; power factor of branch A-A equals 
cosine of @, which is R,/Z, or 12/13 
= 0.92. I, has phase angle gp equal 
to its impedance angle; power factor 
of branch B-B equals cosine of gp, 
which is Rp/Zp or 4/5 = 0.80. 
You can find total current by vector 
addition of the branch currents. Break 
I, and J, into horizontal and vertical 
components as follows: 
Inn = cos da X Ty = 0.92 
9.2 amp 

Ixy = sin pa X [4 
3.8 amp 

Tn = 008 op X Ip 
20.8 amp 

Ipy = 3in dg X Ip 
15.6 amp 

(The current values are rounded off 

at one decimal place for simplicity.) 

Add all horizontal (resistive) com- 
ponents of current; find sum of induc- 
tive vertical components (if more than 
one), and sum of capacitive vertical 
components, and then find the differ- 
ence. Total current equals: 
1=V (Ian + Inn)? + Une - Tay)? 

= (9.2 + 20.8)? + (15.6 - 3.8)? 

= VY 1039 = 32.2 amp 

Power factor equals cosine of ¢ 


s Tan + Ian — 39 _ 993 


16::= 
5/13 x 
= 0.80 x 


S/o: x 


I 32.2 
To find impedance equivalent to com- 
bined impedances, use ac Ohm’s law: 


E 130 
= kee 
If you want equivalent resistive and 
reactive components, R,quiy = cosine 
x Z=0.93 x 4.0=3.7 ohms Xuequiv= 
sine @ X Z = 0.37 X 4.0 = 1.5. 

In complicated circuits, or when 
numerous calculations have to be made, 
the method of complex algebra is gen- 
erally used, which we won’t take up. 
Next month: What a transformer does 


= 4.0 ohms 
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Only the big line of 


NMS UT gas 


IDENTIFICATION PLATE 
PERFECT-GRIP ™ ote ae ae 
HANOWHEEL | dalle ia en ee 


SELF-CENTERING TES Built right into a ‘Jenkins U- 

PACKING GLAND y od Bolt Gate Valve are dollar-sav- 

ing features no other can match. 

ie bA- Construction superiorities that 

WEAR-RESISTANT 384.8 = equip this valve to take punish- 

‘ ~ Sie ia ment longer . . . saving dollars 

EXTRA-DEEP i % a Saat fe, in replacement bills. Features 
STUFFING BOX : i * a * ae) that cut maintenance time and 
Zs | BONNET . % Wa the cost of replacement parts 

. » . Saving more dollars. For a 

good example, look at the 

unique Renewable Bonnet Sav- 

er Bushing which is a patented 

feature of Inside Screw valves. 


BODY-BONNET 
Nlaaal 
JOINT 


STRONG % i : z 
STEEL U-BOLT oS > Sea 
: ” j.- BODY 


BOMNET-SAVER 
BUSHING 


No need to junk a bonnet with 
worn operating threads. Just slip in 
a new bushing for good-as-new 
thread engagement . . . saving bon- 
net and lengthening spindle life. 


LIBERAL a ee EXTRA.WIDE 
DIAPHRAGM ies gail GAUGE 
CLEARANCE ii tial ro REVERSIBLE 


EXPANDED-IN WEDGE 


FULL LENGTH SEAT RINGS 


Bee a ds JENKINS | 


LOOK FOR THE JENKINS DIAMOND 


Screw and O.S.&Y., patterns ... Iron Body with 

t or Stainless Steel Mounting, All Iron, Ni-Resist with 
ype 316 Stainless Steel trim. GET FOLDER NO. 207 
yut the complete line. Ask your local Jenkins Distributor 
rl Jenkins Bros., 100 Park’ Avenue, New York 17 


Sold Through Leading Distributors Everywhere 
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Marmy’s hot tomatoes 


Nth b> ONE THING ABOUT our Power staff—we don’t fool around 
iil i when there’s a job to do. Take that overstuffed 75th anni- 

Nh versary issue of more than 700 pages, for example. We put 

Mu) that issue to bed with a party at New York’s swanky Savoy- 
iin Plaza Hotel on Fifth Ave at Central Park. 

With all the boys and girls there, including space sales- 
men from all parts of the country, the party really rolled 
along. But just as Shelton Fisher announced that Editor 
Lou Rowley would take over his duties as Publisher on the 
first of October, all hell broke loose. 

“BILGEWATER on publishers and editors,” roared Marma- 
duke Surfaceblow in his foghorn voice from the cocktail 
bar. “I’ll tell you pencil pushers about the time I tamed 
three ornery boiler-feed pumps and all I did was turn a 
valve wheel.” 

That did it. All of us, from President Don McGraw to 
the gals in their fancy finery, stopped dead in our tracks. 
Our consulting-engineer hero backed his 6-ft 4-in. frame 
against the bar, hooked his huge thumbs into the armpits 
of his checkered vest, and blasted away. 

“Back in 1933 I paid off the freighter SS Forsythia when 
she tied up at the bone yard in Stockton, California. Ship- 

*. ping was tough, so I headed ashore to catch up on my 

Yy y K\\ER stationary engineering. Three weeks later I was dead broke 

Voy les 4 and woke up in a boxcar on a siding near a large tomato 
‘Y cannery—out in the middle of God’s country. 


Yi, “I got up, tightened my belt another notch and headed 
q Y], 
\ 





toward the rusty smokestack of the boiler house. Stepping 
f Vy 1) . inside, I saw three cross-drum marine watertube boilers. 
iy j " They were old-timers, but each had its own electric-motor- 
driven centrifugal feed pump. All three pumps were new; 
looked like they had jist been installed. And each pump 
WS oe Ss, i was controlled by a float-actuated mercury switch. 


, 
1 


MY 


wh 


{if ad ; . Ss Ne = \\| Eres from behind a boiler and asked (Continued on page 207) 
Wf By) a ee] 
} fil \\ i) 7, | “| tightened my belt another notch and 


ae | }--o headed toward the rusty smokestack of the 
ig boiler house,” roared Marmy 


\ 
My; . SH I | “While I was looking around, an old operator came out 
fj Vip ; \| q 
4 
EG Mf Ul = £7 
silly ‘Ta 


® : 


It 

l\ 
— 
| 





\ 


























Unretouched photo of Nalco treated boiler at 
Georgia Institute of Technology, Atlanta, Georgia 


® Calling this a mud drum serves only to identify its 
location . . . it is perfectly clean after a full year on line. 
, The unretouched photo was taken immediately after 
with the drum was opened. No wash-out was necessary. Not 


WW only is the drum free of scale and corrosion... Nalco 


sludge conditioning operated so effectively that even 


j 
fi ; 
i f : j 
! eystem under the static, off-line draining condition, no sludge 
|” 


deposited in tubes or drums. 


The Nalco System can get results like these, economically, in 


SEC o——> ig: 


your plant—regardless of boiler size or pressure. Write or phone Nalco today 


for action ona complete water treatment program, 


NATIONAL ALUMINATE CORPORATION 
Telephone: POrtsmouth 7-7240 
622° West 66th Place ° Chicago 38, IIlinois 


In Canada: Alchem Limited, Burlington, Ontario 
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For stator, hydrogen, air and 
transformer temperatures— 
using 10-ohm resistance ther- 


mometers. 


For turbine bearing, circulating 
water, oil and exhaust tempera- 


tures—with thermocouples. 


You. can specify™ 


ae 


3 


For main, reheat or throttle 
steam temperatures. 


ae 
wer re 
Rad 


ae 
oo 
one 
ae 


aw 


“ 


e 
7 
~& 


~~ 





thality 
144 (16 


ElectroniK strip chart recorders 
can be supplied for power plant 
use with scores of different tem- 
perature calibrations. Some of 
the typical standard charts are 
shown on the opposite page. 
Actual chart size is 1] inches in 
calibrated width. 


recorder 


~e- for any of your 


femperature measurements 


ET ElectroniK recorders keep constant 
watch over your plant temperatures 


accurately, efficiently. 


Choose one ElectroniK instrument to record a 
single temperature, or another to combine as 
many as twenty temperature records on a 
single chart. When several temperatures are 
combined on one chart, correlation is simple 
. operators can keep close check on trends 
. . engineers can analyze operation in accu- 
rate detail. 


Built-in circuits adapt these recorders for sig- 


nalling excess temperatures. And there’s a 


complete Honeywell line of thermocouples, 
extension wires, and power-plant-type resis- 
tance thermometers to work with ElectroniK 
instruments. 


ElectroniK instruments are famous for their 
stamina and dependability. For a discussion 
of how they can be applied to measuring your 
plant temperatures, call your local Honeywell 
field 
phone. 


engineer. He’s as near as your 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 


Avenues, Philadelphia 44, Pa. 


REFERENCE DATA: Write for Bulletin 9070, “Instruments for Electrical Power Generation.” 


Honeywell 
iH Fouts in Covttol 
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Start with these quick samples... 


Self control .. . 


is the motto of Niagara-Mohawk Power Corp engineers, and they’re 
really doing something about it, with an automatic load-frequency con- 
trol system directing routing of 2,600,000 kw of electricity. System is 
one ot the most advanced in its field, can detect and interpret changes 
as small as one part in 4000 to keep the power flowing. 


Reports from the field, p 
Maintenance costs . 


are always a headache, but closer cost figuring may help reduce the 
pain. We've abstracted a paper on “Incremental maintenance costs of 
steam-electric generating stations,” plus othe rreports on atomic power 


power and feedwater treatment. Of course, if the digests intrigue you 





we've included dope on how to get the complete story. 


Service on... 


for low-voltage switchgear equipment produces circuit-breaker units that 


Technical briefs, p 


are one-third smaller and 55% lighter, simplify operation and servicing. 
Other plant equipment features include a retractable-burner nozzle, a 


e 
high-pressure purifier, a small-sized heat exchanger for liquid samples 
Sec lO and a page apiece of meters and valves. 
Plant equipment news, p 


Engineering manual .. . 


is offering No. 25 in our December literature columns. ‘Steam heating 
coils,” “Flexible cushion couplings” and “Basic safety controls for I-p 
steam boilers” are there othe rtitles from a set of descriptive booklets, 
pamphlets, catalogs and spec sheets we’ve assembled for your winter's 
reading pleasure. For a full listing, turnto... 


Free literature, p 


Last but never least .. . 


comes George Edwards. Now that the old year is about over, we're 
all starting to draw up a mental list of good resolutions. One of the 
best, George thinks, is “let’s not waste our time!” If a shortage of days, 
hours or even minutes worries you, as it certainly does up, why not see 
what your old friend has to say on the subject. 


George Edwards, p 194 





For other timely ideas, see following service pages > 
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Now...more trapping value 
for your money! 


NEW SARCO FLOAT-THERMOSTATIC STEAM TRAP 
with improved engineering features 


THERMOSTATIC BELLOWS 
FOR AIR BY-PASS HEAVY-WALL COPPER FLOAT 
To insure long life —- made Reinforced at lever connection 
of special copper alloy, Copper-plated for greater dura 
EASY ACCESS TO drawn and corrugated by bility SEMI-STEEL 
ALL WORKING PARTS coeneees process in Sarco’s BODY AND COVER 
Entire trap mechanism is plant. 


- Rated at 125 psi 

attached to easily remova: . 

ble cover. No disturbing ol bg 3 steam working pres 
jn 


-, 
7, 


P sure. 
of inlet and outlet con- 


nections. 





VALVE HEAD 
STAINLESS STEEL 


BALL BEARING STAINLESS STEEL 


Its accuracy and hard- VALVE MECHANISM SIDE INLET AND OUTLET 
je gilewe~ Ae shut- Valve arm, bracket, seat, Pipe can be connected ver 


ball head — all of stain- tically, horizontally, or at 
less steel. Seat is hard: right angles. 
ened. 








This new, improved Sarco Float-Thermostatic location above condensate level permits discharge 
Steam Trap Type FT discharges condensate at of air and gases reaching trap after start-up. Does 
steam temperature continuously and without not require adjustment when pressures change. 
shock. , . Ps 

Recommended to drip steam mains, unit heat- Sizes —% and 1 ; 
ers, blast coils, heat exchangers, and other allied For steam pressures —0 to 125 psi 


process equipment, requiring accurate temperature Write for Bulletin 455-B to Sarco Company Inc., 


control. = 635 Madison Avenue, New York 22, N.Y. 
Air Binding Impossible — equipped with sepa- 22108 


rate thermostatic air vent, which removes 


automatically and immediately all air and incon- 
densable gases reaching trap. Balanced pressure 
vent self-adjusts to all operating pressures. Its 


so REMEMBER — ay TD) A Ito, coun 


only Sarco 
Liquid Steam Traps Steam Traps 
makes all types Thermostatic Expansion Thermo -Dynamic 


Steam Traps Steam Traps Steam Traps 





Float Camiift 
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REPORTS FROM THE FIELD 


What's happening in power and what it means to you 





Engineers study full-size reactor model 


Load control works 


® NEW LOAD-FREQUENCY control sys- 
tem at the Niagara-Mohawk Power 
Corp is an outstanding illustration of 
one basic tenet of today’s power-plant 
thinking: automatic contro] systems of 
the right kind do pay off. 

Niagara-Mohawk supplies electricity 
to 1,038,000 customers in a 36-county 
22,000-sq mile N. Y. State area extend- 
ing from the Niagara frontier to the 
Hudson River valley. About 100,000 
miles of transmission, distribution and 
feeder lines carry a total capacity of 
2,600,000 kw. Stations in Buffalo are 
interconnected with other power sys- 
tems extending from Boston to De- 
troit; from Pennsylvania in the south 
to Canada in the north. 

Problem of tie-line bias control at 
Buffalo is complicated by hydro power 
from Canada. The new _ load-control 
installation, designed by Minneapolis- 
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® Woop, PLASTIC AND METAL go into 
the making of an actual-size mock-up 
of the atomic reactor for the first full- 
scale nuclear power plant in the U.S. 
designed to generate electricity. Model 
is being used for engineering-develop- 
ment work at AEC’s Pittsburgh Bet- 
tis plant, which is operated by West- 
inghouse Electric Corp. 

Actual reactor will be located at 
Shippingport, Pa., site of atomic power 
station now being built as a joint 
project by AEC and Duquesne Light 
Co of Pittsburgh. Main purpose of 
model is to determine shape and place- 
ment of pipes and cables to be in- 
stalled in real reactor. Model is 45-ft 
high, 10 ft in diameter, and strong 
enough to carry eight tons of material 
—a fraction of weight load real reactor 
frame will handle. One side of mock-up 
is open to permit engineers to enter 
and work with various parts. 

When plant is completed, reactor in- 
side vessel will act as furnace in which 
uranium atoms are split to produce 
heat. Water will be heated, pumped to 
heat exchanger which will produce 
steam to drive turbine. 


for Niagara-Mohawk 


Honeywell, keeps tabs on interchange 
of power between Niagara-Mohawk and 
neighboring utilities. Honeywell sys- 
tem operates to correct system fre- 
quency and to assure proper alloca- 
tion of power generation. (See Today’s 
Development Report coming in Jan- 
uary Power for current practices in 
load-frequency control.) 

Nerve center of system is a digital 
potentiometer, precise enough to de- 
tect changes as minute as one part in 
4000 in temperature, pressure, kw, flow 
or vibration. Unit collects data in the 
form of an unknown voltage, which 
it measures against a known voltage. 
It then interprets voltages, transform- 
ing them into four digits and printing 
them on punched tape. 

Load-contro] system has to be flex- 
ible to permit load dispatcher to 
change sched- (Continued on page 248) 


For Calendar of Events see page 252 








Power Lines 


“Point four” plan on the part of 
private industry will export U.S. 
“know-how” to firms down under. 
Arrangement between Burndy Corp 
of Norwalk, Conn. and Electrical 
Equipment of Australia, Pty, sends 
technical aid to Australia, Aus- 
tralian pounds to U.S. Aussie com- 
pany will get engineering drawings, 
access to labs, expert advice. 


Joint research project to convert sea 
water to fresh is scheduled by seven 
California electric utilities and the 
Dept of the Interior. Partly spent 
low-temperature steam from steam- 
electric stations will be used. Pilot 
test plant may be set up at South- 
ern Calif. Edison Co’s Mandalay 
Steam Station near Oxnard, Calif. 


Bonn, Germany (McGraw - Hill 
World News)—Steam power plant, 
said to be biggest in Europe, is un- 
der construction in Luebbenau near 
Berlin, E Germany. Plant will have 
capacity of 1300 mw; produce 9 
billion kwhr of electric current per 
year according to official announce- 
ments. Total cost should be $50 
million at western conversion rate. 


Air-filled plastic bubbles may be 
construction material of the future; 
require nearly constant electrical 
supply. Plastic or fiber membrane 
encloses air, electricity supplies 
necessary pressure differential. “Bub- 
ble buildings” would save on build- 
ing materials, but might gently col- 
lapse like a toy balloon if acciden- 
tally punctured. 


New mathematical technique makes 
application of electrical laws to me- 
chanical problems in piping systems 
practical for the first time. Tech- 
nique, an application of Kirchhoff’s 
laws to more complex structures 
using tensor method of analysis, 
measures exact stresses in power- 
plant piping under high pressures 
and temperatures. 
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Tough valve buyers appweiale 
this kind of... 


Toughness 


Hard Faced Seat* 


Hardened Wedge 


Hard Faced Seat* 





r 


*HAYNES STELLITE 


Here’s why:—They know that to foil those 
troublesome valve “termites” —erosion, corro- 
sion, and galling—requires built-in toughness 
which only seats faced with hard facing alloys 
AND hardened wedges can provide. Yes, it 
takes BOTH to do a real job and GP Valves 
provide both at no extra cost! 


Vogt GP Valves feature the toughest and, 
since they are precision finished, the smooth- 
est seating surfaces obtainable anywhere. 
‘That’s why they are setting new standards of 


Vo Gt 





performance—longer, drop-tight service with 
minimum, low cost maintenance—in petro- 
leum refineries, chemical plants, power plants 
and other industries. Available in a complete 
range of sizes from 14” to 2” and rated 800 
pounds at 850° F. and 2000 pounds at 100° F. 


Advt. No. 5 in a series describing the features 
of Vogt GP Valves. 

> 
pee 
f \ Write For Your FREE COPY of Supplement 
Nao. 1 to Catalog F-9. Address Dept. 24A-FP 


HENRY VOGT MACHINE CO. 
P.O. Box 191&—Louisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 


Philadelphia, St. Louis, Charleston, W. Va., 


FORGED STEEL 





HAYNES STELLITE—Trade-mark of 
Union Carbide and Carbon Corporation 
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Cincinnati. 


TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


15 papers for you on 
POWER GENERATION 


ATOMIC POWER 
LUBRICATION 
FEEDWATER TREATMENT 



































% of total cost 


@) % < 
1937 1939 1941 1943 1945 


| Wx, wits 
+—_—__—_+—. Labor and supplies ; 


1947 














1949 ~—s [95 1953 1955 Average 


PRODUCTION COSTS for steam plants of Class A and B privately owned utilities 


Statistics analyze maintenance costs 


Incremental maintenance costs of 
steam-electric generating stations. By 
M J Steinberg, Consolidated Edison Co 
of New York, Ine. 

One of the major objectives of eco- 
nomic load dispatching is the produc- 
tion of electric energy at the lowest 
possible cost consistent with the re- 
quirements for service reliability. 

With respect to fuel burning steam 
plants, production costs include fuel, 
maintenance, labor and supplies. Of 
these fuel and maintenance are affect- 
ed most by a change in generation. 

The distribution of production costs 
is shown in chart above for the Class 
A and B privately-owned companies, as 
reported by the Federal Power Com- 
mission for the 19-year period from 
1937 to 1955. Fuel, of course, is the 
major element of production cost. 

Although it is possible to establish 
with acceptable precision the hourly 
fuel costs expressed as a function of the 
kw load generated, from which the con- 
ventional incremental unit fuel 
data can be derived, no acceptable 
method has yet been developed for es- 
tablishing a similar relation for main- 
tenance costs. So it has become almost 
the universal practice to estimate in- 
cremental maintenance costs as a mat- 
ter of judgment, based to a large ex- 
tent on prevailing maintenance costs 
as carried on the books of account. This 


cost 
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offers some comments on the 
use of statistical cost data for the pur- 
pose of approximating incremental 
maintenance costs of generating sta- 
AIEE paper, No. 57-1060. 


paper 


tions. 


Digital computers for power system 
problems. By Computer Application 
Subcommittee of the Committee on Sys- 
tem Engineering of the American In- 
stitute of Electrical Engineers. 

Some of the problems to which digi- 
tal computers might be applied in- 
clude load forecasting or probability 
studies to estimate reserve require- 
ments, heat balance calculations, elec- 
tric circuit problems. Some electrical 
utility companies are applying auto- 
matic digital computers to engineering 
problems now being done with other 
tools, for example, in the normally 
ac network-analyzer applications. Other 
uses are for determining loss-formu- 
la coefficients, swing curve calculations, 
transient problems. 

AIEE has collected eight papers pre- 
sented at the 1956 Fall General Meet- 
ing, dealing with digital computers for 
power system problems. The titles are: 
Digital computers can aid utilities; 
What is a digital computer?; Elemen- 





Directions for ordering papers on page 246 





READER 


tary problem preparation, flow dia- 
grams, etc; Organization and _ person- 
nel; Principles of programming; Elec- 
tromechanical accounting machines for 
power engineering; Use of digital com- 
puters in coordination of system gen- 
eration; Digital calculation of short- 
circuit currents in large complex-im- 
pedance networks. AIEE publication, 
No. S-90. 


Power generation 


Grounding of power station 4160-volt 
auxiliary systems. By T H McGreer, 
Westinghouse Electric Corp. 

As the size of power station units 
has increased, it has become economi- 
cal to raise the voltage on auxiliary 
systems to 4160 volts. Almost univer- 
sally, 2400 volt systems were operated 
ungrounded. With the higher voltage. 
the question again arises whether the 
system should be grounded, and if so, 
whether neutral impendance should be 
provided. 

The question is divided into two parts: 
a comparison between grounded and 
ungrounded systems, and then what 
mode of grounding is best suited to 
the problem. 

The author concludes that (1) 
Auxiliary systems at 4160 volts should 
be grounded to minimize multiple in- 
sulation failures. Added insurance 
against a first ground failure is a divi- 
dend. (2) Resistance grounding is pre- 
ferred because of decreased fault dam- 
age, elimination of high voltage gradi- 
ents and reduction of induced voltages 
in adjacent circuits. (3) Relaying for 
ground faults is as good or better for 
the resistor-grounded systems. AJEE 
paper, No. 57-1099. 


The effect of fuel heating value on 
the economic loading of power sys- 
tems. By W H Guppy, Commonwealth 
Edison Co. 

This paper stresses the importance 
of determining the heating value of the 
fuel being used at each location in a 
power system, to allocate load to these 
locations for maximum system econ- 
omy. It also describes briefly the tech- 
nique used, and the difficulties encoun- 
tered in sampling and analyzing the 
various solid fuels. 

The author concludes that (1) In- 
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47 miles of Johns-Manville 85% Magnesia 
Insulation boosts operating efficiency of 
Plant Hammond, one of the South’s largest 
and most modern private utility installations. 





Insulating feed water line at Plant > 
Hammond. Contractor for this 
job was Brooks-Fisher Insulat- 
ing Company of Atlanta, Georgia. 


J-M 85% Magnesia Insulation helps cut 
fuel rate 25% below national average 


Officials of the Georgia Power Com- 
pany were gratified when the coal rate 
of their new Plant Hammond worked 
out at 0.75 lb. per KW HR, 254 be- 
low the national average. In their 
annual Electrical Industry Statistics, 
Electrical World had reported that 
increased efficiency in the techniques 
of power production has lowered the 
average coal rate to 1 lb. per KW HR. 
in 1954. 

An important factor contributing 
to Plant Hammond’s high efficiency 


JM Johns-Manville 


MATERIALS “ENGINEERING - APPLICATION 
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was the selection of insulation. Johns- 
Manville’s 85% Magnesia was applied 
in the most economical thicknesses 
throughout the plant for all piping 
and equipment operating in its tem- 
perature range. At higher tempera- 
tures 85% Magnesia was used in 
combination with J-M Superex” dia- 
tomaceous silica insulation. 

This is only one of thousands of case 
histories where J-M 85% Magnesia 
has helped industry achieve out- 
standing fuel savings and increased 


mercer 


operating efficiency. In all types of 
manufacturing and processing plants 
it is the standard for temperatures to 
600F .. . providing high insulating 
value, easy application, long life, initial 
low cost and minimum maintenance. 
Write today for further information 
on J-M 85% Magnesia and Johns- 
Manville’s complete drawing-board- 
to-job-site insulation service. Address 
Johns-Manville, Box 14, New York 
16, New York. In Canada, Port Credit, 
Ontario. 


“aU INGULATION 





More TECHNICAL BRIEFS 


cremental loading cost is a direct func- 
tion of fuel heating value. (2) At any 
instant, fuel heating value probably 
is unknown, so that incremental fuel 
cost, and, consequently, incremental 
loading cost is in error. But over a 
long period, the author concludes, 
reasonable accuracy can be expected. 
AIEE paper, No. CP-57-1059. 


Determination of the incremental heat 
rate characteristic by performance 
testing. By R W Thomas, Southwest- 
ern Public Service Co. 

This paper presents the methods 
used by Southwestern Public Service 
Company to determine the unit incre- 
mental heat rate characteristic curve 
by performance testing. It describes 
the methods used in testing the single- 
boiler single-turbine type of unit and 
multiple - boiler multiple - turbine type 
unit. Various intermediate steps are 
shown in handling the data and the 
calculations required to produce the 
desired incremental heat rate curve 
from performance test data. 

There are other methods for de- 
termining the unit incremental heat 
rate characteristic curve. These in- 
clude use of manufacturer’s specifica- 
tions, operating data, and heat balance 
data. The author’s company uses per- 
formance testing because types of me- 
tering used in plants lend themselves 
to this type of program; method also 
provides basic data for a comprehen- 
sive overall testing program; method 
is more easily understood by non-tech- 
nical operating personnel who assist 
in carrying out the overall testing pro- 
gram. AIEE paper, No. CP-57-1067. 


Recommended specifications for speed- 
governing of steam turbines intended 
to drive electric generators rated 500 
kw and larger. By Joint AIEE and 
ASME Committee on Recommended 
Specifications for Prime Mover Speed 
Governing. 

These specifications recommend min- 
imum functional and performance char- 
acteristics relating to the speed-govern- 
ing of steam turbines intended to drive 
electric generators that may, if desired, 
be included in prime-mover purchase 
specifications. 

The specifications are limited in their 
scope to the following types of steam 
turbines, rated 500 kw and larger, and 
intended to drive electric generators 
at constant speed: (1) straight con- 
densing, straight non-condensing and 


180 





non-automatic extraction turbines with- 
out initial and/or exhaust steam pres- 
sure control. (2) Straight condensing, 
straight non-condensing and non-auto- 
matic extraction turbines with initial 
and/or exhaust steam pressure control. 
(3) Automatic extraction and mixed- 
pressure turbines. A/EE paper, No. 
57-1098. 


Basic data for load schedule develop- 
ment. By F H Light, Philadelphia Elec- 
tric Co. 

The elements of the electric produc- 
tion cost are: fuel, maintenance, labor 
and miscellaneous supplies and ex- 
penses. Two of these components are 
considered in development of the in- 
cremental energy cost: (1) The incre- 
mental fuel cost. (2) The incremental 
maintenance cost. Of these, the in- 
cremental fuel cost is of major im- 
portance and requires the most 
quent adjustment. 

The author breaks the problem into 
two parts: (1) Development of the 
master incremental energy cost load- 
ing curve for a single generating source. 
(2) Development of a cost adjustment 
factor to utilize the master curve for 
preparation of the daily system load 
schedule. Factors are discussed in de- 
tail. AIEE paper, No. CP-57-1066. 


fre- 


Atomic power 


Engineering design of the EBWR facil- 
ity. By D C McClintock, Sargent & 
Lundy. 

Paper presents the general engineer- 
ing features of the Experimental Boil- 
ing Water Reactor power plant at 
Argonne National Laboratory. It de- 
scribes the plant arrangement, struc- 
tural features, main mechanical 
stems, electrical system. 

This project was designed from the 
beginning as a central station type of 
plant and was the first of several con- 
current projects of similar purpose to 
start operation. 

The experimental nature of the plant 
and the fact that it was a forerunner 
influenced engineering design. A num- 
ber of more or less expensive safety 
precautions were incorporated to cover 
foreseeable hazardous situations that 
could possibly take place, and to pro- 
vide a reasonable margin of safety to 


sys- 





Directions for ordering papers on page 246 
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cover unpredictable contingencies. Un- 
doubtedly operating experience and 
continued development work will prove 
that some of these precautions are not 
warranted. AIEE paper, No. 57-1069. 


Special features of 5000-kw EBWR tur- 
bine condenser and pump. By C H 
Morris, K H Gruenwald and C E 
Kenny, Allis-Chalmers Mfg Co. 

Although the EBWR flow cycle is 
fundamentally simple, the operating 
conditions with this type of steam gen- 
eration required special consideration 
for several items. The steam delivered 
to the turbine is both saturated and 
radioactive. Since radioactivity of the 
steam is affected by the amount and 
type of impurities, materials were se- 
lected to minimize corrosion and 
erosion and, wherever possible, prefer- 
ence was given to materials with low 
radioactivation cross-section. Steam 
also contains an abnormally high free 
oxygen content because some of the 
water in the reactor decomposes. Oxy- 
gen content runs as high as 30 ppm. 

Initial operation of the plant is being 
made with ordinary water. But the 
original design requirements were based 
on future operation with heavy water. 
This requires exceptionally tight seal- 
ing of all equipment. 

The reactor characteristics require 
close control of pressure in the steam 
generating space. Normal fluctuations 
of steam flows to the turbine with vary- 
ing load, or sudden stopping of flow 
with tripping or loss of load cannot 
be tolerated. This requires a special 
pressure control, or by-pass system, 
interconnected with the turbine to 
maintain the flow of steam from the 
reactor constant at a controlled pres- 
sure regardless of turbine demand. Any 
by-passed steam is dumped into the 
condenser through a _  desuperheater. 
AIEE paper, No. CP-57-1094. 


Load control for the Shippingport Nu- 
clear Power Station. By H A Van 
Wassen, Duquesne Light Co. 

This plant will use an unusual heat 
source consisting of a pressurized light 


water cooled and moderated heterogen- 


ous, thermal type nuclear reactor. The 
reactor core will deliver approximately 
300,000 kw of heat to the pressurized 
water (primary coolant) which in turn 
is circulated through a heat exchanger 
(boiler) to produce saturated steam 
at 600 psia on the secondary side. The 
(Continued on page 240) 
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Ease your mind about air compressor fires... 
with fire-resistant PYDRAUL® AC lubricant 


Forget the anxiety of possible 
fires and explosions in your air 
compressors! 

Successful field experience 
throughout industry proves that 
fire-resistant Pydraul AC _ pro- 
tects against these hazards, gives 
excellent lubricity and can mini- 
mize carbon deposits on air com- 
pressor exhaust valves and air 
piping systems...where your fire 
danger really lurks. 


From the largest reciprocating air 


compressor to the smallest port- 
able... fire is a persistent worry, 
unless you use fire-resistant 
Pydraul AC to protect your 


investment. 


Conversion is easy... essen- 
tially, just drain your flammable 
oil and replace with fire-resistant 


Pydraul AC. 
Write today for Monsanto’s 
new bulletin covering details on 


use of Pydraul AC. 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division, Dept. PAC-77, 800 N. 12th Blvd., St. Louis 1, Missouri 


In Canada: Monsanto Canada Ltd., Montreal 
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There’s also a Pydraul for every 
industrial job: 


e@ General-purpose Pydraul F-9. 


@ Pydraul 150 and Pydraul 60 for 
precision equipment. 


@ Pydraul 600 for heavy equipment. 


Pydraul: Reg. U.S. Pat. Off. 


MONSANTO 


® 
WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 











LOW-VOLTAGE GROUPING shows 4-high breaker stacking 


Circuit breakers are 1/3 smaller, 55% lighter 


1201 + Low-voltage power circuit break- 
ers and equipment have 
been revamped for improved perform- 
ance, simplified operation and _ servic- 
ing and 


switchgear 


greater standardization, ac- 
cording to manufacturer. Breakers, 600- 
v units in 225-, 600- and 1600-amp frame 
sizes, are said to be first to have quick- 
make feature for manual 
breaker contacts. 

Units are 1/3 smaller, 55% lighter 
than old style. They have motor-driven 
stored-energy system for electric clos- 
ure and easily interchangeable over- 
load trips. Subassembly 
is said to cut parts-replacement and 
servicing time. Switchgear has closed- 


closure of 


construction 


door drawout so breakers can be moved 


from operating to test and disconnect 
positions within enclosure without open- 
ing cabinet doors. 

Reduction in breaker size permits 
four-high stacking of 600-amp_break- 
ers in standard 90-in. high enclosures. 

Units are designed for commercial- 
building, industrial-plant and power- 
station applications, for switching, con- 
trol and protection of motors, genera- 
tors, transformers, feeder circuits and 
other large equipment. Other fea- 
tures include: motor-driven stored-en- 
ergy system, interchangeable overcur- 
rent trips, arc chutes which double are 
back down to exhaust at side of unit 
rather than at top to permit use of arc- 
chute units half as high as usual. 


I-T-E Cireuit Breaker Co, 1900 Hamilton St, Philadelphia 30, Pa. 





For more data on these items, use post cards on page 191. 


Identify your request with item number 


Published monthly as a service to readers 





ACCESSIBLE TRIPS for adjustment ease 


are mounted three on one _ molding 


a 
~— 


i eee | ~ 
BREAKER can be moved to test and dis- 
connect positions while door is closed 


QUICK-MAKE manual closure works by 
spring action, helps eliminate arcing 
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No repairs, no maintenance for these Crane valves 


—after 12 years on feed-water service 


The day these Crane steel valves 
were installed 12 years ago, they 
started saving money for the Neches 
Butane Products Company’s buta- 
diene plant in Texas. 

Not once have these 8-inch No. 
7642 XR steel gate valves required 
repairs—not once have they needed 
maintenance... and they’ve been 
on hard, continuous service on lines 
to boiler feed pumps in this 3 mil- 
lion pound-per-hour steam plant. 

There’s more than meets the eye 
to valve service like this. From the 


outside, the average person wouldn’t 
know the difference between Crane 
valves and others of the same type. 
That’s why those who know valves 
investigate the inside quality be- 
fore they specify. When the valves 
are Crane, they don’t have to look 
far to find this quality —quality in 
materials, engineering and construc- 
tion that literally means the differ- 
ence between long, cost-free per- 
formance and expensive, aggravat- 
ing, down-time maintenance. 


Don’t take chances with your 


all-important valves. Specify 
Crane, and make sure of getting 
service you can depend on—with 
the world’s most complete line to 
select from, backed by a century of 
unparalleled ex- 
perience in serv- 
ing industry. 

Get full infor- 
mation from 
your local Crane 
Representative, 
or write to 
address below. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING e KITCHENS e HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers in All Areas 
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More EQUIPMENT NEWS 


Begins on page 182 





Retractable nozzle speeds cleaning 


1202 + Feature of boiler line is single-tip retractable 
burner nozzle which simplifies cleaning, manufacturer 
claims. Unit is equipped with flexible lines which allow 
inspection without removal of bolts. Single-tip design 
is said to offer stable combustion and positive mixing 
action of oil and air. 


Boilers also incorporate 4-pass, forced draft and up- 


draft construction. Units have five sq ft of heating sur- 
face per boiler hp. Vibrationless impeller mounted di- 
rectly on blower motor shaft is said to provide quiet 
operation, since sound is muffled within front head. 
Cleaver-Brooks Co, 493 E Keefe Ave, Milwaukee 12, Wis. 





For more data on these items, use post cards on page 191. Identify your request with item number 


High-pressure purifier takes 15,000 psi 


1203 + Purifiers for air, steam and process vapor and 
gas line use are designed to withstand pressures to 15.,- 
000 psi, with 12,050-psi maximum service pressure. 

Pressure parts are of alloy steel with special gaskets 
and pipeline connections. Units must pass ultrasonic 
and hydrostatic tests and strain-gage analysis for de- 
formation, according to manufacturer. 

Unit has no moving parts, filters or mesh screens; 
operates by 2-stage principle using centrifugal force to 
guide entrainment-laden vapor through a series of vanes 
and baffles. Largest pressure-vessel unit to date is six in. 
The V D Anderson Co, 1935 W 96 St, Cleveland 2, Ohio 





Heat exchanger cools liquids at 5000 psig, 1200 F 


1204 + Small-sized heat exchanger is 
designed for use with pressures up to 
5000 psig, temperatures to 1200 F. 
Shell and tubular-coil type unit is said 
to be applicable to feedwater heaters, 
hot-water softeners, high- and low- 
pressure boilers in nuclear and con- 
ventional power plants. 

All parts of cooler are joined by 
welding. Unit is housed in a stainless- 
steel shell 31% in. in diameter x 1114 
in. long. Sample pipe and circulating 
water connections are made externally 
to avoid possibility of sample con- 
tamination from leaky joints, fittings. 

Cooler is_ fitted with 14-in. 20-gage 
type-316 welded stainless tubing for 
pressures to 3500 psig and tempera- 
tures to 700 F; with 20 Cb tubing for 
higher pressures and _ temperatures. 
Shell consists of type-304 stainless 
welded tubing, 34%-in. OD, 16 gage. 


Dished heads of type-304 stainless are 
die formed, welded to both ends of tube. 

Unit has 4%-in. IPS threaded nip- 
ples welded to inlet and outlet exten- 
sions of coil. Wall thickness of nipples, 
coil and shell are similar to permit 
pressure-tight welding of joints and 
maximum flow efficiency. Unit is said 
to feature counterflow principle mak- 
ing possible cooling of liquid samples 
to temperatures approaching those of 
inlet cooling media. Flow passages 
are designed to promote high rates of 
heat transfer and to eliminate short 
circuiting or pocketing of sample and 
coolant. Adequate surface is said to 
insure good flow rates. 

Although ASME Unfired pressure ves- 
sel code does not specifically cover 
unit, strength of tubular components 
meets requirements of the Code at oper- 
ating temperatures, maker claims, 


The Carpenter Steel Co, Alloy Tube Div, 133 Springfield Rd, Union, N. J. 
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How to draw the line on ashpit maintenance 
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“Let’s put Kaocrete here” 


Relining ashpits is expensive and time- 
consuming. That’s why more and more 
utilities and industrial companies are 
specifying a heavy-duty refractory 
castable such as B&W Kaocrete D. 
On job after job, it has withstood the 
heavy abrasive or erosive attack of 
sprays, jets, rakes or shovels. ' 


The reason? Specially designed Kao- 
crete D has the strength and hardness 


B&W REFRACTORIES PRODUCTS: B&W Alimul Firebrick «© 
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needed for tough ashpit service. It has 
unusually high resistance to abrasion, 
erosion and spalling. It saves time be- 
cause it can be poured or gunned into 
place. For less severe abrasive or 
erosive conditions, B&W recommends 
Kaocrete A. 


Get the facts and figures on these B&W 
Refractory Castables from your local 
B&W Refractories Engineer. 


B&W 80 Firebrick 


@ B&W Junior Firebrick @ B&W Insulating Firebrick © B&W Refractory Castables, 


Plastics and Mortars 


@ B&W Silicon Carbide 
































Send for Bulletin R-40 which gives 
data on B&W Kaocrete Refractory 
Castables for lining ashpits. 


BABCOCK 
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More EQUIPMENT NEWS 


Plant valving problem? Check these six items 


Lever-operated valve 


1205 + Adjustable -cam lever-operated 
unit is designed for metering control 
of fuel oil in industrial oil-burner in- 
stallations. Unit maintains flow ratio 
between two variables such as air and 
fuel oil into oil-fired steam boiler. Fea- 
tures include seats with 34-in. diameter 
bore in inter- 
changeable parts, adjustable lever. 
Atlas Valve Co 
280 South St, Newark 4, N. J. 


single seated valves; 


Shuttle valve 


1208 + Unit is designed for charging 
and discharging of pressure cylinders 
through actuation of any one of two or 
more 3-way valves located at remote 
control stations. Feature is said to be 
“anti-extrusion” provid- 
ing airtight and _ eliminating 
danger of ring-seal cutting in normal 
operating pressure range. 
Versa Products Co Inc 
249 Scholes St, Brooklyn 6, N. Y. 


arrangement 


service 
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VARIATION OF 
VALVE OPENIN 


Al 


Valve has tapered orifice 


1206 + Tapered-orifice unit is said to 
offer new concept of flow control. Fluid 
or gas flow is regulated by a plug with 
tapered slot moving into and out of a 
circular opening. Circular sealing ring 
eliminates by-pass. Advantages are said 
to be accuracy, variable control, non- 
clogging, nonfreezing good coefficient 
of flow with low turbulence. 
General-American Valve Co 
Box 444, Corona del Mar, Calif. 


Stainless solenoid valve 


1209 + Stainless steel unit is for con- 
trol of high-pressure corrosive gases 
and fluids. Unit is a direct-lift type 
machined from 316 stainless steel bar- 
stock rated to 600 psi. Valve comes in 
14., 14-, 3g- and \%-in. sizes. Port sizes 
depend on pressure and viscosity of 
medium. The valve can be supplied 
with an explosionproof housing. 
Atkomatic Valve Co Inc 
545 W Abbot St, Indianapolis 25, Ind. 


Identify your request with item number 
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Diaphragm-operated valve 


1207 + Control valve is said to have 
ductile iron body for hot-water service 
at pressures up to 600 psi, temperatures 
to 350 F. Stainless-steel stem, replace- 
able seat inserts give leak-free service, 
according to manufacturer. Skirted 
seat rings resist wire drawing. Valves 
come in 2-way and 3-way normally 
open or normally closed types. 
Sinclair-Collins Valve Co 
454 Morgan Ave, Akron 11, Ohio 


Pilot-operated valve 


1210 + Line of 2-way units comes in 
pipe sizes from 144 through 3 in. Nor- 
mally closed or normally open valves 
can be used with air, oil, water or vac- 
uum at pressures of 0 to 500 psi. Units 
have only one moving part, assure posi- 
tive bubble-tight shutoff and are com- 
pletely noncorrosive, self-compensating 
and compact, according to maker. 
Airmatic Valve Inc 
7317 Associate Ave, Cleveland 9, Ohio 
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Turbines Get Acid Stomach, 


But Cities Service Has The Cure 


As they steam through the day, turbines, like people, develop 
dangerous acid in their systems. 

Unless controlled by a properly, highly fortified lubricant such 
as Cities Service Pacemaker-T Oil, this acid will contribute to 
sludge formation and attack the metallic surfaces inside the turbine. 

Guarding against acid and sludge is just one of many important 
protective jobs done daily by Cities Service Pacemaker-T Oil. In 
addition, this superior lubricant provides unsurpassed anti-foam 
and anti-rust protection plus maximum oxidation stability and 
water separation. 

There’s a Cities Service turbine oil for every kind of turbine, 
every type of oiling system. Ask your Cities Service Lubrication 
Engineer for details. Or write: Cities Service Oil Company, Sixty 
Wall Tower, New York 5, N. Y 
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More EQUIPMENT’ NEWS 


Controller features proportional band adjustment 


Begins on page 182 





1211 * Type VC pneumatic controller 
is said to have band adjustment from 
2 to 500% and less than 0.05% dead 
band, as well as either remote pneu- 
matic or local spring set-point adjust- 
ment. Unit design is based on null- 
balance-vector principle. 

Proportional band of controller is 
changed by loosening a lock screw and 
moving it along a scale. Reset rate is 
0.1 to 50 repeats per minute. 

Units come for panel or post mount- 
ing; can be furnished with weather- 
proof cover. Standard pressure ranges 
for feedback, pneumatic set point and 
output are 3 to 15 psi. Air supply re- 
quired is 0.2 cfm at 18 to 20 psi. 

Republic Flow Meters Co 
2240 Diversey Pkway, Chicago 47, Ill. 


Closed-circuit TV comes packaged with two-color gage 


1212 + Package permits quick, easy 
installation of industrial TV to watch 
multiport or continuous-vision water- 
level gage. Gage connections are fur- 
nished to the requirements of drum, 
rest of package is permanently mounted 
on gage. Gage is read on viewing 
screen; water showing black, steam 
white. Other advantages claimed by 
manufacturer: space is saved and gage 
is fully accessible for maintenance; 
mirror assembly swings out of the way 
when only one cap screw is loosened; 
maximum safety in case of gage leak- 
age is provided by _indirect-viewing 
mirror. Use Reader Service post cards, 
p 191, to obtain complete information. 
Diamond Power Specialty Corp 
Lancaster, Ohio 


Liquid-level transmitter 


1213 + Pneumatic unit measures pres- 
sures as high as 250 psi and liquid 
level ranges from 0 to 100 in. Operat- 
ing on force-balanced principle, model 
transmits linear 3 to 15 psi signal to 
recorder, indicating gage or manom- 
eter. It can be mounted horizontally 
or vertically on open or closed tanks. 
Design is said to eliminate possibility 
of measured material backing up into 
air lines in case of diaphragm rupture. 


Conoflow Corp 
2100 Arch St, Philadelphia 3, Pa. 





For more data on these items, use post cards on page 191. Identify your request with item number 


Operations recorder 


1214 + High-speed sequential opera- 
tions recorder is designed for use at 
electrical power generating stations and 
unattended substations. Designated the 
MOR system, it automatically records 
digital-tape-log sheet. Sheet is useful 
in evaluating normal operations and 
in analysis of upset conditions. Time 
differences of 10 milliseconds between 
events are said to be easily distinguish- 
able on printed digital tape. 

System operates from regular station 
trouble contacts. Contact need not be 
limited to type on protective devices; 
it can be any contact which reflects on 
or off states. Standard 3-in. recording 
tape is printed with date and time of 
event, number of trouble contacts in- 
volved and direction of change. 

Individual relay devices per point are 
not required, according to maker. Only 
channel equipment employed is passive, 
involving no mechanical motion. Unit 
is completely transistorized and em- 
ploys no hot tubes. 

When trouble contact opens or 
closes, electronic “number” and on or 
off signal are fed to printer. Then, (1) 
identifying point number is printed (2) 
real time of event is printed (3) tape 
is set in motion (4) timing track is 
imprinted once each cycle marking 
tape at intervals of 16 milliseconds (5) 
tape continues to run for 12 sec be- 
yond last event. System can handle any 
number of inputs up to 400 points. 

Fischer & Porter Co 
253 Jacksonville Rd, Hatboro, Pa. 





Don’t miss this item. . . 


Push-to-test pilot light p 198 


... or other product news ap- 
pearing on following pages 


Saw-dril! combination p 196 
Demineralizer p 196 
Magnetic insert finder p 198 
Potential transformer p 200 
Heavy-duty trigger switch p 200 
Wire strain relief p 202 
Mechanical brake motor. .p 204 
Belt-driven duct fan.....p 204 
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ON THE S-E:CO COAL VALVE... 


STAINLESS STEEL 


Wherever you find coal you find corrosion—or the possibility of 
corrosion. And wherever you find corrosion you find valves that 
stick, are hard to operate and that will soon need replacement. 
Stainless steel resists corrosion — makes valves that are easy to 
operate and that have a much longer life. That’s why Stock 
Equipment Company has made stainless steel a standard material 
for certain vital parts of the S-E-Co. Coal Valve. 

Take the deep U-shaped gate, for instance. The stainless steel 
liner (1) on top combats corrosion. This not only means longer 
life, but by preventing pitting it reduces friction when closing 
against a head of coal. 

Multi-faced pinions (2) located above the self cleaning racks are 
also of stainless steel. By withstanding corrosion the thin pinion 
sections maintain their strength and are thin enough to make 
racks and pinions truly self-cleaning. 

In addition, stainless steel is used for the shells of the gate- 
supporting rollers (3) and for the grease seal retainer rings on 
roller and shaft bearings. (4). 

For dependable, efficient valve operation, get S-E-Co. Coal Valves 
which feature stainless steel as a standard material. If you have a 
particularly severe problem of corrosion, Stock Equipment 
Company can help insure normal operation and long life by 
making the valve body itself entirely of stainless steel. 


STOCK Equipment Company 
745-P HANNA BLDG, ° CLEVELAND 15, OHIO 
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ORATION, LTD. 


FLUOR PRODUCTS 


A DIVISION OF THE FLUOR CORP 
by agreement with Pr . 
, NN A. &. 
K HARTMA 
INENFABRI fe 
MY ean! MAIN, GERMA 


eased to announce ha t now has 


' 
the exclusive license | 
Mexico 

United States, Canada and 


f 
design, fabrication and sale © 
c and Mechanical 
pen ae 
Ash Handling 


Classifying Systems 


bs n the 


for the 


Hartmann Pneumati 


~~ Conveying Systems, 
smoval an 
Systems, Dust Remova 
- T 
ARE INVITED TO SEND REQUES 


lication informa 


YOU 
for app 


Fluor 


PRODUCTS COMPANY 


XC Hartmann 


tion to.-- 


sf 
eh | 
4 


PNEUMATIC CONVEYING 


Hartmann has designed, fabri- 
cated and installed over 1000 
systems for more than 200 
different industrial applications. 
The first, in 1903. 


MECHANICAL CONVEYING 


In belt, screw, chain, plate and 
bucket types — experienced in 
standard and special applica- 
tions and in combination with 
pneumatic systems. 


DUST REMOVAL SYSTEMS 


Fluor-Hartmann designs wet or 
dry types or combinations of 
both for critical industrial ap- 
plications ranging from de-dust- 
ing to air sifting. 









To get more info 
on new equipment 








or FREE copies 
of latest bulletins 










follow these 
easy steps 











Preceding pages tell you what's new 
in plant equipment. Each item is num- 
bered. For more details on any item, 
write its number here 


New free bulletins are listed and 
numbered, beginning on back of this 
page. To order those you want, write 
POWER item number here —do not 
use manufacturer's bulletin number. 







various companies, they'll send the info 


Put 2¢ stamp on self-addressed card and mail 
it to ws, We'll pass along your request to the 


POWER * DECEMBER 1957 191 





I want details on these New Products: 


(eS ef ee | ee ee | ee 


Send me these FREE Bulletins: 


LILILILILICLILICICI 


Please use before April 1, 1958. Void after this date. 12/57 














ee eee eee 


! want details on these New Products; 


RE US | NR | ee) ee 


Send me these FREE Bulletins: 
|| 


‘Oh | Oe a ieee | aa | ae | ie) 


Please use before April 1, 1958. Void after this date. 














I want details on these New Products: 


‘ae | ee | ae | | ee 


Send me these FREE Bulletins: 


sol heveil Leitil Unailk Mina eek Une aneia 


Please use before April 1, 1958. Void after this date. 12/57 























Power a McGraw-Hill Publication 





This Month's FREE Literature 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 






































AIR CONDITIONING, HEATING, 
REFRIGERATION, VENTILATING 


] Steam-heating coils are discussed in 26-p 


illustrated booklet B-1710. Contains pictures, 
descriptions of commercial and industrial coils, 
piping diagrams, performance and selection 
tables. Westinghouse Sturtevant Div, Dept 
T-371, 200 Readville St, Hyde Park, Boston 36, 
Mass. 


Blower utility sets are subject of 52-p 2- 
color catalog 8314. Illustrates and describes 
size ranges and configurations of fan wheels 
and motors. American Blower Div of Ameri- 
can-Standard, lireman Ave at Roselawn, De- 
troit 32, Mich. 


Electric-heater hook-ups, lheat-requirement 
nomographs for storage tanks handling viscous 
fluids are discussed in 8-p suppiement 202A. 
Schematics and installation photos included 
Hynes Electric Heating Div, Lurbine Equip- 
ment Co, Mountainside, N. J. 


Propeller-fans catalog A-109C has 32 pages, 
contains revised air-delivery information, specs, 
performance data and dimensional drawings. 
Utility and cool-blast fans shown. Hartzell 
Propeller Fan Co, Piqua, Ohio. 


Dust control is discussed in 16-p illustrated 
bulletin 274B. Explains features, has wiring 
diagrams, tables, dimensions. American Air 
Filter Co, lnc, 215 Central Ave, Louisville, Ky. 


BOILERS AND AUXILIARIES 


Two-drum boilers are described in 12-p 
catalog SB-58. Improved features described; 
design, construction and application informa- 
tion given. Erie City Iron Works, 912 W 12th 
St, Erie, Pa. 


Safety controls for |-p steam boilers are 
covered in 24-p book. Contains detailed dia- 
grams. Discusses controls for all types of boil- 
ers. McDonnell & Miller Inc, 3500 N Spauld- 
ing Ave, Chicago 18, Ill. 


Steam-trap folder contains six pages, in- 
cluding tables and diagrams for selecting traps 
for any condensate-discharge condition. Has 
instalation data. Crane Co, 836 S Michigan 
Ave, Chicago 5, Ill. 


Selection survey form lists suitable boilers 
for different applications. 6-p form describes 
electrical supply, type of fuel to be used, boiler- 
room size, feedwater. Orr & Sembower, Inc, 
Reading, Pa. 


CONTROLS, ELECTRICAL & MECHANICAL 


10 Molded-case circuit breakers in ratings of 


15 to 800 amps are sub- (continued on p 230) 
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... learns advantages of using 
NONPAREIL Turbine Oil 


In 1939, a Midwestern institution installed a 350 kw. turbine. 
In less than a year, considerable difficulty was experienced 
with oil sludge and deposits. A Standard Oil Company in- 
dustrial lubrication specialist recommended switching to 
NonparREIL Turbine Oil as a solution to the problem. He 
supervised the draining and cleaning of the turbine system 
and the installation of NonpareiL Turbine Oil. 


The turbine, equipped with NonparEIL, was started up in 
June, 1941. Periodic tests showed that the neutralization 
number of the oil was never above 0.06 mg. KOH /g. Having 
had this experience with NonparerL Turbine Oil, when a 
new 750 kw. turbine was installed in 1947, only NoNPAREIL 
was considered. In 1954 when a 1,000 kw. turbine replaced 
the 350 kw. one installed in 1939, NoNPAREIL was again the 
first choice of the institution management. 


The reason why NonpareEIL can deliver this kind of perform- 
ance is this: NoNnpaREIL is refined from finest quality oil. An 
oxidation inhibitor is added to Nonparemt which checks 
acidity formation even better than natural inhibitors nor- 
mally found in oil. The inhibiting of acid formation in 
NoNPAREIL is so complete Standard Oil can guarantee that 
the neutralization number of Nonpareit Turbine Oil will 
never exceed 0.15 mg. KOH/g. for the life of the turbine. 


More facts about NonparEIL Turbine Oil are readily at hand. 
Get them from your nearby Standard Oil industrial lubrica- 
tion specialist. There is one of these men in any of the 15 
Midwest and Rocky Mountain states. Or write Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


Donald Cripps (right), Standard Oil 
lubrication specialist, hands John 
Edyvean, plant superintendent, framed 
guarantee for NONPAREIL Turbine Oil. 
Providing technical service on lubrication 
problems is work for which Don Cripps is 
well qualified. He’s been doing it for nine 
years at Standard. In addition, he has an 
engineering degree from Michigan State 
University and is a graduate of the 
Standard Oil Sales Engineering School. 





Quick facts about 
NON PAREIL TURBINE OIL 


e Does not form acids. 
e Does not sludge. 
e Maintains good demulsibility. 


e Guaranteed to last the life of the turbine. 











A 1,000 kw. and a 750 kw. turbine provide power to this 
Midwest institution. Both have used NONPAREIL Turbine 
Oil since the first day they went into service. 


STANDARD 


STANDARD OIL COMPANY 


(Indiana) 
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says you can be time’s master or slave 


> IN A FEW MORE WEEKS we'll all be seeing once 
more those familiar drawings of the little fellow 
in a diaper pushing the old greybeard out of the 
picture. I’ve always liked this graphic portrayal of 
time’s passing because it depicts progress as well 
as just another calendar year gone by. 

To some, the “I'll never get this done in time” 
group who live under the shadow of Robert W Ser- 
vice’s dismal “It is later than you think”, it means 
that time is flying. 

To others, the “I just don’t know what to do with 
myself” bunch, about all the new year means is that 
they'll be putting a higher number on their letters. 

A good many people, however, see in the picture 
a chance to make even more use of the upcoming 
365 days than they did of the ones represented by 
the tired old man. 

When you come right down to it, there isn’t any 
more difference between Dec 31st and Jan lst than 
there is between the last and first days of any other 
two months. But there are mighty few people who 
don’t even get a temporary lift out of the magic 
phrase, “Happy New Year!” It’s instinctive at this 
time to make “resolutions” to come up with the 
best year of our lives so far. Common sense tells 
us that while an ingrained habit is hard to break, 
it can be done if we really want to. 

Time can be our hard-working servant or a tough 
boss. And we have to decide for ourselves which 
it'll be. If we “never have enough time”—and are 
honest with ourselves—maybe we’re trapped in the 


hourglass because we fiddle a lot and don’t get 
down to brass tacks until the last possible minute. 
If we're in the “static” crowd — not interested in 
anything in particular—let’s not kid ourselves. 
We're just marking time between now and the 
grave, and probably doing a lot of brooding that 
only makes us feel worse mentally and physically. 

On the other hand, we’ve got people who are 
too busy to worry about time or to be unhappy. 
Take a guy we'll call Joe Jones. We all know a Joe 
Jones. He’s at the plant a few minutes early every 
day and is usually so busy that quitting time rolls 
around before he knows it. Off the job, he has a 
finger in a lot of community projects. During sand- 
lot baseball and football seasons, you'll find him 
coaching, umpiring or taking care of the kids’ 
bumps and scratches. During the winter, kids meet 
in his basement for popcorn, cokes and gab. He 
has as little spare time as anybody we know—and 
gets more done with it. 

You can shoot a few holes in any argument and 
mine’s no exception. Sure, we're all pressed for 
time now and then. And maybe we all develop a 
lazy streak at times. But, by and large, you'll have 
to admit that the Joe Joneses seem to get a lot out 
of life and don’t wear themselves to a frazzle in 
doing it. They have the knack of making every 
minute count not only in doing what they have to 
do, but in the things they want to do. 

Here’s wishing each of you a Merry Christmas 
and the busiest New Year you ever had. 
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NOW! Cash Standard-Sparton brings you 
the World's First 


Packaged Remote Control System 


regulates final control elements governing 


SUPERVISORY 
CONTROL UNIT 


For remote location at dis- 
tances of a few feet to many 
miles. Operates on tele- 
phone, telegraph, private 
lines or microwave, 


CASH 
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PRESSURE 

FLOW 

SURGE 
PROPORTIONING 
LIQUID LEVEL 
SPEED 


and other 
process variables 


Now—for the first time in a single package system—it is possible to control, 
from a distance of many miles if necessary, the positioning of cone, butterfly, 
plug and ball valves; sliding stem valves; throttles, rheostats and other vari- 
able speed mechanisms; and similar final control elements. 


The unique Series 300 Packaged Control System, developed by A. W. Cash 
Company and Sparton Corporation, reduces operating costs substantially 
through regulation of final control elements by one operaior from one central 
point. As a result, the equipment pays for itself rapidly. It is recommended 
particularly for such applications as pipe lines, pumping stations, oil wells, 
storage tanks, power stations, municipal water distribution, petroleum and 
chemical processing and atomic energy processing. 


For complete information on the remarkable new Cash Standard-Sparton 
Series 300 Packaged Control System, see the Cash Standard control specialist 
in your area, or write to Dept. E. 


STANDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P.O. Box 551, Decatur, Ill. 


Pressure, Hydraulic, Temperature, Process and Combustion Controls... 





PERFORMANCE 
Meeting Your Most Rigid - 
Requirements—in Capacities 


"60,000 Ibs. 


pressures 250 psi and up 


Tops in steam generating performance is matched by out- 
standing dependability in Titusville’s Type WTP Water Tube 
Steam Generators. Completely factory-assembled, ready to ship 
by flatear or truck trailer, Type WTP is easy to install in your 
houer-room. @ Let us show you why and where Type WTP is 
serving many of the toughest boiler assignments in the country. 
When writing, ask for Bulletin 5511. 


A Division of 


LER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure... 
Water Tube... Fire Tube... Package Units 
CESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters . . . Evaporators ... 
Heat Exchangers .. . Mixing and Blending Units .. . Quick 
Opening Doors . . . Special Carbon and Alloy Processing 
Vessels .. . Synthesis Converters 

RGE DIVISION 
Crankshafts . . . Pressure Vessels . . . Hydraulic Cylinders... 
Shofting . . . Straightening and Back-up Rolls 


TITUSVILLE, PENNSYLVANIA 


Manufacturers of A Complete Line of Boilers 
for Every Heating and Power Requirement 


Plants at Titusvitle, Pa. and Warren, Pa. 
Offices in Principal Cities 





More EQUIPMENT NEWS 


" Begins on page 182 





Demineralizer 


1230 + Unit features cast-acrylic columns 
for carbon-filter column and ion-exchange 
column, Operating on mixed-bed ion ex- 
change principles, unit produces up to 
100 gph of tasteless odor-free water, ac- 
cording to manufacturer. Mono-column 
unit comes completely packaged. Exchange 
capacity of resin charge is 18,000 grains; 
unit’s overall dimensions are 15 in. x 15 
in. x 86 in. Controls for automatic opera- 
tion are optional. Request details. 
Penfield Manufacturing Co 
19 High School Ave, Meriden, Conn. 





For more details on these items, use post cards, 
p 191. Identify your request with item number. 





Saw-drill combination 

1242 + Combination model converts from 
drilling to sawing simply by turning knob 
from drill position to saw position, accord- 
ing to manufacturer. Capacity of drill is 
\% in. Stroke of saw is 1% in.; unit is said 
to cut %4-in. hot roll plate 1 in. per min. 

Comes with 4-in. geared chuck for 
smaller than %4-in. drills and four saws 
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WHY 
LET 
YOUR © 

FUEL 


IN 


SMOKE 2yf 


DOLLARS will 


Packaged Ljungstrom® Preheaters increase efficiency for boilers as small as 


25,000 lbs per hour! Money 


spent on fuel in a single year often 
equals the cost of the boiler itself! 
And with fuel prices continually ris- 
ing, every BTU is doubly precious. 

So don’t let fuel dollars go up 
the stack—in smoke. Whether your 
boiler produces 25,000 or 250,000 
pounds of steam per hour, the shop- 
assembled Ljungstrom preheater 
recovers heat—and dollars. Results: 
FUEL CONSUMPTION IS REDUCED! 
Generally 10% or more. This will 


usually write off the cost of a 
Ljungstrom in less than 2 years. 


BOILER PRODUCTION IS INCREASED! 
By preheating air, higher tempera- 
tures in the furnace are assured, 
higher heat absorption and steam 
producing capacity are made possible. 


LESS MAINTENANCE NEEDED! Im- 
proved combustion means less slag, 
cleaner stack gases. Thus you bene- 
fit from fewer overhauls; longer 
service between shutdowns. 


LOW GRADE FUELS PRACTICAL! Higher 
furnace temperatures permit effec- 
tive burning of very low grade fuels. 


COMES READY TO INSTALL! The 
Ljungstrom is shop-assembled, is 
easily applied to your steam-gener- 
ating units. For 

details, contact 

The Air Preheater 

Corporation to- 

day. Ask for our 

free brochure. 


The Air Preheater Corporation, 60 cast 42no street, NEW YORK 17, N.Y. 
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ENGINEERING... 
makes the difference 





Kuljian projects like these are engineered—and 
custom-built—with a practical knowledge of modern power 
development. They combine balanced design . . . 

selection of equipment properly arranged and assembled 

... and are pre-planned to assure maximum flexibility 

and capacity for meeting the heaviest load requirements. 

To owners of electric utilities or industrial power 

plants, Kuljian offers a wide range of power engineering 
services plus an experience record spanning 


twenty-seven years. 


Whether your project calls for engineering only . . . for 
construction only ... or for the combined services 
of engineering and construction . .. Kuljian assures you 
of efficient and economical handling of any phase, 


from feasibility reports through initial operation. 


7. huljian Coypovalion 


engineers «+ constructors 
1200 North Broad Street * Philadelphia 21, Penna., U. S.A, 


198 





More EQUIPMENT NEWS 


Begins on page 182 


for standard equipment. Fight other saws 
are optional equipment. 
Modern Mfg Co Ine, 680 
Davisville Rd, Willow Grove, Pa. 


Magnetic insert finder 
1222 + Unit is designed to find underfloor 
distribution systems when additional floor 
outlets are to be installed. Made of brass 
with black-crackle finish, unit uses per- 
manent magnet to detect duct; indicates 
direction by two bisecting red and white 
hands. Four recessed lights are said to 
determine precise center of insert. Power 
is supplied by battery inside hand grip. 
General Electric Co, Conduit Products 

Dept, Bridgeport 2, Conn. 


Push-to-test pilot light 
1241 + Unit is said to have regular pilot 
light features, plus separate circuit to test 
bulb. Pushing on color cap provides posi- 
tive contact “feel” when unit is in test 
position. Pilot light is oil-tight in normal 
and depressed manufacturer 
claims. There are no wires; all internal 
connections are pressure type of silver- 


position, 


plated beryliium copper. 
Square D Co, 4041 N Richards St 
Milwaukee 12, Wis. 





For more details on these items, use post cards, 
p 191. Identify your request with item number. 





Water-jet exhauster 
1229 + Unit is said to have reduced water 
requirements, making it economical for 
high capacities. Units are suitable for 
evacuating and priming a closed system be- 
fore steam pressure is available at start- 
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STEAM UNIT HEATER VENTS FLOAT & THERMOSTATIC TRAPS "y" STRAINERS 











MAIN VENTS TEMPERATURE REGULATORS 








Ps c 











INVERTED BUCKET TRAPS CONDENSATION PUMPS VACUUM BREAKER THERMOSTATIC TRAPS 


HOFFMAN SPECIALTY MFG. CORP. 1700 West 10th Street, Indianapolis 7, Indiana 
SOLD ONLY THROUGH LEADING WHOLESALERS OF PLUMBING AND HEATING EQUIPMENT 


POWER * DECEMBER 1957 





CADWELD. 


Weld must clear 


Ysa" Bus bor Copper 


CADWELD 


| KX. go-.062 «425 Rectangular 
Copper leads 





| } 
UI 


Architects, Engineers and Contractors specify “CADWELD 
CONNECTIONS” to insure a 100% efficient electrical system 
for both grounding and power requirements. 


CADWELD Field Engineers are located throughout the 
United States and Canada. 


NEW CATALOG available on letterhead request. 


ec 4 RD WAP Er 
i, 





Erico Products, inc. 


2070 E. Gist Place Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 





More EQUIPMENT NEWS 


ee eo ____. Begins on page 182 


up; handling non-condensables at low 
absolute pressure; mixing gases with 
liquids. 

Exhauster operates on jet principle, 
using jets of water from nozzles to en- 
train and exhaust air or gases. Water 
under pressure enters through inlet at 
top of unit, passes through nozzles, en- 
trains air or gases through suction inlet 
at side. 

Schutte & Koerting Co 
Cornwells Hgts, Bucks Co, Pa. 





For more details on these items, use post cards, 
p 191. Identify your request with item number. 





Potential transformer 


1226 + Unit is made of molded polyester, 
is designed for metering applications, in- 
door or outdoor. Voltage rating is 480-120 
v, 60 cycles, according to manufacturer. 
Thermal capacity is 150 va; unit is said 
to operate within 0.3 accuracy class on 
most single-meter installations. 

Westinghouse Electric Corp 

Box 2099, Pittsburgh 30, Pa. 


Heavy-duty trigger switch 
1225 + Momentary -contact switch fea- 
tures pistol-grip handle installed at end of 
heavy-duty cable. Unit is said to facilitate 
control of electric circuits in mobile equip- 
ment and where operator needs freedom 
of movement for better visibility or safety. 

Pistol grip is molded high-impact phe- 
nolic, switch is waterproof, trigger travel 
is adjustable. Unit has rating of 10 amps 
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Wisconsin Electric Power Company chooses ALCOA ALUMINUM 
heat exchanger tubes for this big surface condenser 


Saves over 50% on tube costs, reports excellent service 


This 105,000 sq ft surface condenser at 
Wisconsin Electric’s No. 3 power unit, 
Oak Creek, Wisconsin, is the result of 
more than four years of tests with 
ALcoA® Aluminum Heat Exchanger 
Tubes. It is believed to be the first utility 
company surface condenser of its size 
to be fitted with aluminum tubes. De- 
velopment work was handled jointly by 
Atcoa, Allis-Chalmers and Wisconsin 
Electric engineers. 

The project was started in 1950 when 
ALCOA Aluminum Tubes were spotted 
in various locations and later evaluated. 
Initial cost savings were evident at once. 
Cost studies proved aluminum tubes 
save more than 50% in initial costs 
compared to admiralty. 


ammonia, carbon dioxide and hydrogen 
sulfide is important in avoiding corro- 
sion in the air cooler sections of the 
condenser. This natural corrosion resist- 
ance and the valuable dollar savings 
afforded by aluminum weighed heavily 
in the final decision to use ALCOA Alu- 
minum Heat Exchanger Tubes. Excellent 
performance of the aluminum tubing in 
continuous service since December, 1955, 
has proved that decision sound. Now 
Wisconsin Electric plans to use ALCOA 
Aluminum Tubes for a second unit to 
be placed in operation during 1957. 
For more than 30 years, ALCOA Alu- 
minum Tubes have been used success- 
fully in condensers and heat exchangers. 
The Wisconsin Ekectric installation dem- 


Aluminum’s superior resistance to , onstrates why this general acceptance 
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has developed—the excellent properties 
of aluminum alloys, ALCOA’s coopera- 
tive research and development programs 
to establish sound applications, and 
industry’s desire for a good product at 
a reasonable price. 

For full information on ALCOA Alu- 
minum Heat Exchanger Tubes, write to 
ALUMINUM COMPANY OF AMERICA, 888-M 
Alcoa Building, Pittsburgh 19, Pa. 


ALCOA &. 


ALUMINUM / 


ALUMINUM COMPANY OF AMERICA 


NEw! 
~ “ALCOA THEATRE” 
T34 Exciting Adventure 
ALTERNATE MONDAY EVENINGS 





Paracoil 


EVAPORATORS 


Paracoil Makeup Feed Water 
Evaporator now serving the 
City of Columbia, Missouri 
power plant. Consulting 
Engineers, Lutz and May, 
Kansas City, Missouri. Rated 
at 6,000 Ibs. of steam per 
hour at 30 psia, with carry- 
over not exceeding 1 PPM. 
Built to ASME code require- 
ments. 





creatively engineered by Davis 
for installation in numerous public 
and private power plants 


Davis Engineered Features 


Davis Makes it — Better! 


All tubes and rolled tube joints can be hydrostatically tested 
without removing tube bundle. 


Tube bundle, with outside packed floating head, has free move- 
ment to allow for expansion and contraction. 


Any tube can be replaced without disturbing adjacent tubes. 
No internal steam connection or blind gasketed joints. 
Removable tube bundle. 

Pitched tube bundle to provide for complete drainage of con- 
densate. 

Tubes arranged on wide square pitch to facilitate mechanical 
Cleaning. 

Straight tubes of equal length to simplify tube stocking. 
Single-pass tube bundle for maximum free flow area of steam 
in tubes and minimum pressure drop through tube bundle. 


acoil Evaporator Installations include the following: 
Puerto Rico Water Resources Authority 
Consulting Engineers: Jackson & Moreland, Boston, Massachusetts 
Borough of Wellington, Connecticut 
Alabama Electric Cooperative, Inc., Andalusia, Alabama 
Consulting Engineers: Burns & McDonnell, Kansas City, Missouri 


Western Electric Cooperative, Inc., Andarko, Oklahoma 
Consulting Engineers: Laramore & Douglass, Inc., Chicago, Illinois 


City of Bryan, Texa 
City of Lafayette, Louisiana 
Consumer's Public Power District, Ogallala, Nebraska 
Consulting Engineers: Lutz and May, Kansas City, Missouri 


Write for Bulletin 1000 


DAVIS ENGINEERING CORPORATION 


30 Rockefeller Plaza, New York 20, New York ¢ Circle 6-5650 





More EQUIPMENT NEWS 


Begins on page 182 


125 v ac at 0.80 power factor, manufac- 
turer claims. Action is momentary-contact 
double-pole single-throw. Can be supplied 
with four-conductor cables of any length. 
Electro Switch Corp 
Weymouth 88, Mass. 


Wire strain relief 
1232 + Unit is designed for heavy-duty 
air conditioning wire, 12 and 14 gage. 
Nylon strain relief clamps wire and an- 
chors it to housing, preventing wire from 
being pushed into moving parts or pulled 
off terminals. Unit completely insulates 
wire from raw edge of mounting hole, 
manufacturer states. Request further de- 
tails. 
Heyman Manufacturing Co 
100 Michigan Ave, Kenilworth, N, J. 





For more details on these items, use post cards, 
p 191. Identify your request with item number. 





Inertia switch 
1221 + Automatic unit is said to be ac- 
tuated by thrusts, impacts or excessive 
vibrations to provide full-time protection 
for unattended industrial equipment. 
Switch senses trouble; shuts off machine 
or sounds alarm. 

Manual reset button or electrical reset 
may be used. Unit operates when sub- 
jected to thrust in horizontal direction. 
Contact arrangement is single-pole, nor- 
mally closed. Electrical rating is 1 amp, 
6 v de. 

Micro Switch Co, Freeport, Ill. 


Regulator-filter-lube 


1245 + Unit is said to be complete pack- 
age for compressed-air operations. It reg- 
ulates to desired pressure, filters water 
and dirt from air line, lubricates air stream, 
Regulator operates on _ balanced-piston 
principle. It has automatic bleed-off, per- 
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POWELL VALVE 


% 


Fig. 11303—1500-Pound Cast Fig. 6003-WE—Steel Gate Valve for 
Steel Pressure Seal Gate Valve. 600 Pounds. Welding Ends. Outside 
Screw Rising Stem and Yoke. 


Fig. 375—Bronze Gate Valve 
for 200 Pounds W.S.P. Union Bon- Fig. 11365—Steel Pressure 
net. Inside Screw Rising Stem. Seal Horizontal Lift Check 
Valve for 1506 Pounds W.S.P. 
ao | i 


T ; ia PTT im 
— i: 


‘ 


for quality-crafted flow control 


Ask your Powell Valve Distributor for the facts about quality-proved bronze, iron, steel and 


corrosion-resistant valves. Whatever your flow control problem, there’s a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNATI 22, On10... 111th YVEAR 
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STOP 
DOWN TIME 
for belt take-up 


with stretch-free 
EXTREMULTUS 


EXTREMULTUS power transmission belting 
is not just “relatively” free of stretch 
EXTREMULTUS has operated for 10 years on 
fixed centers without adjustment. EXTREMULTUS 
combines a thin elastic core of superior polymer 
with an unexcelled friction surface of specially 
chrome tanned leather. The result is service with- 
out maintenance at speeds over 10,000 feet per 
minute, on loads up to 6,000 horsepower, at bear- 
ing loads and belt widths a fraction of those re- 
quired by other belts. Write today for full infor- 
mation and descriptive catalog. 


EXTREMULTUS, INC. 


405 LEXINGTON AVE., NEW YORK, N.Y, 





More EQUIPMENT NEWS 


_ Begins on page 182 


mitting sensitive pressure reduction with- 
out bleeding-down-stream line. Unit is 
available in %4, 36, % and %-in. pipe sizes. 
Perfecting Service Co 
332 Atando Ave, Charlotte 6, N. C. 


Belt-driven duct fan 


1243 + Unit is designed to operate under 
corrosive atmospheres and extreme tem- 
perature ranges. Model BD is said to have 
new blade design which produces higher 
pressure characteristic while reducing 
noise to minimum. Axial airfoil blade 
tives complete air pattern. Unit is suit- 
able for operating in acid fumes, explosive 
vapors, dust and gases; can handle tem- 
peratures up to 150 F. Details on request. 
Chicago Blower Corp 


9863 Pacific Ave, Franklin Park, III. 





For more details on these items, use post cards, 
p 191. Identify your request with item number. 





Mechanical brake motor 


1244 + Unit is designed for quick releas- 
ing and fast braking. High braking torque 
is available. According to manufacturer, it 
is specially designed for precision stop- 
ping, braking overhauling loads, as a hold- 
ing brake, a hoist brake and to stop mo- 
tor coasting between operations. 

Motors are available in polphase designs 
1800, 1200 and 900 rpm and some slower 
and multispeed designs. According to 
manufacturer, the simplicity of design, 
elimination of coils and solenoids and long 
brake life greatly reduces maintenance. 

The Cleveland Electric Motor Co 

5213 Chester Ave, Cleveland, Ohio 


Portable hand lamp 

1239 + Units are said to be explosion- 
proof and weather resistant. All exposed 
metal parts are non-sparking aluminum. 
Insulated handle is impact-resistant plas- 
tic. Threaded guard secures and _ seais 
globe to holder which is threaded to han- 
dle. All threaded joints are locked to 
prevent accidental loosening, manufacturer 
claims. 

Pyle-National Co, 1334 N Kostner Ave 

Chicago 51, Ill. 





HOW 
YOU SAVE... 


... getting drier 


Compressed Air 


@ Save the cost of cooling water 
and you save the price of the 
Niagara Aero After Cooler (for 
compressed air or gas) in less 
than two years. 


Extra, for no cost, you get 
drier compressed gas or air for 
your process. You get better op- 
eration and lower costs in the use 
of all air-operated instruments, 
machines, or paint sprays. You 
save expense for piping, pump- 
ing, water treatment and disposal. 
You get the use of badly needed 
water elsewhere in your plant. 


Niagara Aero After Cooler cools 
compressed air or gas (evapora- 
tively) below the temperature of 
surrounding atmosphere, with 
no further condensation in your 
air lines. 


Write for complete informa- 
tion; ask for Bulletin No. 130, 
or contact nearest Niagara En- 
gineer if you have any problem 
involving the industrial use of air, 
Address Dept. P-12. 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N.Y. 


District Engineers 
in Principal Cities of U S and Canada 
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ALLIS-CHALMERS 
individually enclosed LOW VOLTAGE BREAKERS 


> 
TRIP 
ADJUSTMENT 


Get a long look in a short time 


simply nemoving 
deep front 


The deep cover is the not-so-deep secret of safe, easy adjustment and inspec- 
tion of Allis-Chalmers individually enclosed low voltage breakers. The entire 
breaker can be inspected without removing it from its position. 

For the complete story on why Allis-Chalmers breakers are easy to use, 
as well as easy to install and maintain, call a local Allis-Chalmers distributor 
or office, or write Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 


A-5564 





i 


View of the Dumper at Buffington, Indiana Plant, Universal Atlas Cement Company. 


& Dumper is designed to rotate, dump and 


return to initial position in just one 
minute. 


Rotation can be stopped instantly at 
any position with car and platen firmly 
held in place. 


External and movable counterweights 
have been eliminated. 


Platen-mounted electronic scale is sim- 
ple, accurate and economical. 


Car retarder on dumper permits eco- 
nomical and safe car spotting by 
dumper operator. 


HEYL & PATTERSON, INC., 55 Fort Pitt Bivd., Pittsburgh 22, Pa. 
Please send me my copy of the H & P Dumper Brochure 957. 
Name Title 

Company 

Address 


City and State 


...man 
... spotting 
... minute 


and your railroad car 
is completely unloaded 
and contents weighed 


To achieve the most economical car weighing and 
dumping operation, the H&P Rotary Car Dumper 
can be equipped with a car retarder or an elec- 
tronic scale, or both. This H & P electronic scale 
platen (Patent Pending) uses load cells which per- 
mit instant weighing and light-weighing of car 
in compliance with National Bureau of Standards 
acceptance tolerance, and printing of weigh 
tickets. Exceptional accuracy and trouble-free op- 
eration are assured due to absence of wearing parts. 

By all standards, the H & P Rotary Dumper is the 
most efficient method of unloading large quantities 
of bulk materials from open-top railroad cars. 

Even if you receive only a relatively small num- 
ber of cars per day, may we suggest that you inves- 
tigate the economics of the H & P Rotary Railroad 
Car Dumper. 
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Sitiiphiadne aad Continued from page 170 
me what I wanted. After we’d chewed 
the fat awhile, he told me he’d been 
operating the plant during the 
season for over a dozen years. Far as 
he knew, there weren’t any jobs. He 
told me migrant canning workers came 
through daily, who were willing to work 
for almost nothing. That’s 
things were in ’33. 

“While I was talking with the opera- 
tor, two men came into the boiler house. 
They were arguing and 
arms at each other. 

“*What the hell ya take me for, 
jackass?’, yelled the big guy with his 
shirt sleeves rolled up. ‘You get me to 
throw out those old steam reciprocating 
pumps for your damn fancy centrifu- 
gal junk. And what Here 
it’s the peak canning and I got 
wagon loads of ripe tomatoes to can. 
But can I can them? Hell no! And 
what do you do? Nothing—just give 
me a song and dance to spend more 
money. You say pumps are OK. 
What in hell am I supposed to do 
swallow that stuff and go broke? And 
you've got nerve enough to expect me 
to pay for those pumps, 

“I listened for awhile. The old oper- 
ator had scooted behind his boilers like 
a scared rabbit. The 
just stood there taking 
abuse, getting red as 
matoes. Steam 
popping point. 

“*Excuse me, 


canning 


how bad 


waving their 


happens? 


season 


your 


too?’ 


engineer 
the 
boss’s to- 


the 


sales 

most of 
the 
pressure was at 
gentlemen,’ I cut in, 
‘but I’m a marine engineer looking for 
a job. Most marine oilers could 
straighten out a two-by-four plant like 
this without thinking twice. My help 
will hardly all | 
want is enough chow to iron the wrin- 
kles out of my belly and a few dollars 
to get me to the Great Lakes.’ 

“Both men stopped suddenly 
glared at me. Finally the sales engi- 
neer said, ‘OK, stranger, 
self a job. Get those boilers up to their 
steaming capacity so these 
are canned on time and 
yourself fifty bucks.’ 

“‘Tf you do that,’ added the owner, 
‘lll throw in another fifty and give you 
a job running this plant until the sea- 
son is over in three weeks.’ 

“T asked the sales engineer what all 
the shouting was all about. Here 
story. 

“The plant was working at peak ca- 
pacity, twenty-four hours a day, seven 
days a week. They had to can those to- 
matoes before they spoiled. But the 
boilers were a serious bottleneck since 
the new feed pumps had been installed. 
Big trouble was from very wet steam 

(Continued on page 208) 


cost you a penny 


you got your- 


tomatoes 
you ll make 


is his 
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RAMBLINGS ON 
INSTRUMENTATION 


Surprise Package 


A friend of ours recently was griping 
about some troubles he was having with 
the controls in his steam plant. He had a 
packaged boiler which had been furnished 
complete with burner, the burner having 
been furnished with Brand B type control 
(tocoina phrase, ‘‘inone big ball of wax’’ ). 


All was peachy until it turned out that 
the control wasn't doing the required job. 
When the boiler people were contacted, 
our friend was told to check with the 
burner people who sent him to the con- 
trol manufacturers who said, “Sorry, no 
service available.”’ 

‘When he asked us for a comment, we 
told him that we liked to suggest that the 
burner be left to the burner manufacturer 
and the boiler to the boiler manufacturer. 


But when it comes to controls, we feel 
that these should be left to control manu- 
facturers (people like us.) who not only 
engineer the specific job better, but can 
also service it if it is required. Buying 
your controls this way pinpoints responsi- 
bility, assures a fully engineered job and 
prevents the customer from having to be- 
come a ‘‘do-it-yourself’’ engineer. 


Guide Right! 


For four months we've taken you on a 
Ramblings Safari into the intricacies of 
boiler plant control systems. As threat- 
ened in our last installment, this month 
we'd like to talk about combustion guides 
If you've been paying attention, you 
know by now that a combustion control 
system is designed to maintain the highest 
combustion efficiency possible. The com- 
bustion guide serves as a check on the 
efficiency of the system. 
These combustion g guides are pretty use- 
“4 gadgets. Specifically they: 
aid in control calibration 
2 give visual evidence of combustion 
efficiency 
3. give you a historic record of combus- 
tion conditions 
4. aid in fuel switch over 
Finally, if you pick an electronic gas 
analyzer as your guide, it serves as a 
dandy lunch warmer. 


THE HAYS CORPORATION 


There are four different instruments 
which will do the job and Hays makes 
them all. These are 

The boiler efficiency meter, a recorder 

where the air flow and steam flow pens 
are kept together by changing the fuel- 
air ratio of the control system. This is a 
quantitative measurement where actual fuel 
and air are metered. 
2. The combustion meter, an automatic 
orsat analyzing the combustion gases quali- 
tatively as an indication of fuel-air ratio. 
This low-priced, fully automatic, me- 
chanically operated instrument provides a 
record of CO: in combustion gases. 


Ain't science wonderful! This O2 


‘h : S] pe Anny meter proves cvery- 
ing b ) 


3. The Condu-Therm COz Analyzer, a 
fully arco thermal conductivity type 
analyzer having no analyzer moving parts, 
requiring no chemicals. It provides a con- 
tinuous record of CQOz in the flue gas 

4. Magno-Therm O2 Analyzer, a magnetic 
type unit which analyzes flue gas for Oz 
as a function of excess air. It is not affect- 
ed by variations in fuel composition, 
% of Oz remaining constant at the same 
excess air, despite variations in fuel 


We'll cover these a little more thoroughly 
in the next few installments. If you can’t 
wait for more details, just 
send us your name and we'll mail you an 
8-page booklet in two beautiful colors, 
slyly canted toward Hays equipment 


‘ES d 


President 


however, 


See you next month. 


MICHIGAN CITY, INDIANA 
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Continued from page 207 


Coal Crushers 
and a wide variation in steam pressure. 
are And during the widest pressure swings, 
the boilers were using up more nat- 
ural gas than usual. 
Ru ‘ “All this was puzzling to the sales 
& off and let me look around. When I’m 
ready I’ll drop into the office and tell 
of you what I’ve found.’ 
re : “They cleared out and I spent twenty 
anew] [ minutes looking around; got so inter- 
could see the old boilers had been pur- 
chased secondhand. They had no su- 
perheaters, but seemed to be in fair 
shape. 
“For a few minutes I watched the 
I learned that those pumps operated 
less than half the time. When a pump 
started, water level in its boiler stayed 
constant for several minutes or even 
dropped slightly. Then all of a sudden 
near the top of the gage glass. Then 
level started falling slowly. When the 
level dropped far enough, the float- 
actuated mercury switch again started 
to pump and the cycle repeated. 


engineer, the operator and the owner. 
ested I forgot I had already missed 
steam pressure and water level while 
the water level rose rapidly until the 
Soundly engineered and wideuneed to give you many eo anesieiaiies Reuse tink, bi 


They just didn’t know where to turn. 
“‘OK,’ I told them. ‘You guys shove 
three meals. First I checked the boil- 
ers’ operation, then the auxiliaries. I 
keeping an eye on how the feed pumps 
were operating. It wasn’t long before 
pump shut off. But water level in the 
gage continued to rise—at times to 
years of high volume crushing at low operating costs. cause of the small water-storage capac- 
ity in those boilers to heat incoming 


1. Oversize bearings. 
2. Alloy Steel heat treated rotor shaft, 


3. Heavy rib reinforced housing with renewable liners 


and tramp metal pocket. 

. Manganese Steel crushing elements. 

k Exclusive American-Originated rolling shedder 
ring which splits coal instead of crushing it. 

. More efficient crushing design which permits slower 


operating speeds and less power consumption per 
ton of coal crushed. 


. Dual adjustment to give flexibility of size control 
and to compensate for wear. 

. Maximum flexibility of rolling ring rotor prevents 
injury from tramp iron, 

. Full width screening area gives faster discharge of 
reduced product. 


Coal Crushers exclusively, from Sample Crushers to Capacities of 800 TPH 


Write for literature stating capacity you need. 


water, the feed pumps would start to 
fill the boilers with cold water. Since 
water entered the boiler at a high 
rate, the cold water reduced steaming 
rate and caused a further reduction in 
water level. 

“When level was finally raised to 
point of cutoff, the boiler was full of 
cold water and couldn’t generate steam 
fast enough. But when the water finally 
did warm up and the boiler started 
steaming as it should, the water level 
rose. Then carryover from boiler to 
process caused the steam to be very 
wet. And that caused plenty of trouble 
in processing the tomatoes because the 
kettles weren’t hot enough. 

“T also reasoned that there was a 
sharp reduction in steam pressure when 
two of the three boilers swung. Then 
more slugs of wet steam caused more 
trouble throughout the cannery. 

“Once I figured what was happen- 


ORIGINATORS AND MANUFACTURERS ) OF RING CRUSHERS AND PULVERIZERS 


PULVERIZER COMPANY ing, I came up with a solution—fast. 
PL I headed for the office. 
“Don’t tell me you’ve got an answer 
(Continued on page 212) 





1349 MACKLIND AVE. SAINT LOUIS 10, MISSOURI 
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Watch out for the after-costs 


ot Question Monk tittings! 


Unknown fittings may look like a bargain on the price 
tag, but watch out for the consequences! 


Surface defects led to the above “Question Mark” 
fitting being cut from the piping. Further examination 
showed the steel inside was laminated. Pieces cut out 
literally fell apart. Here was.an open invitation to serious 
trouble . . . lost production, wasted dollars and possible 
human casualties. 

This is another example of a dangerous situation posed 
by unknown fittings of questionable quality ...a serious 


threat tothe safety and economy of well-engineered piping. 


You can avoid these risks by specifying KNOWN fittings! 


A message in the interests of top quality piping 
.-. by Tube Turns, Louisville, Kentucky 





DANGER! Your first warning of Question 
Mark fittings is their lack of complete, 
permanent identification of manufacturer, 
wall thickness, weight, material... as 
required by A.S.A. code. 









Safeguard 
your piping 
investment with 


FY 


known fittings! 








The cost of fittings is a small fraction of the total cost of a 
piping system. To buy “cheap” fittings and run the risk of 


impairing the performance of your entire system can, there- 


fore, be “penny wise and pound foolish.” 


When you specify and buy TuBE-TURN* products, you know 
your investment is safeguarded by unsurpassed quality of 
fittings and flanges. They meet all American Standard and 


Safety Code requirements. Each product is permanently marked 


with complete size and material designation. 





TUBE TURNS, Dept. C-9 

224 East Broadway, Louisville 1, Kentucky 
Please send new Standard for Butt-Welded Carbon Steel 

Piping Systems. 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 


ae 


ot 


Soy 


e 


TOP QUALITY! Directional and size changes in this process piping are made with 
TUBE-TURN Welding Elbows and Reducers ... recognized for their unsurpassed 
uniformity and quality. 


COMPLETE LINE! Your nearby Tube Turns’ Dis- 
tributor gives you prompt delivery from the 
complete line of more than 12,000 Tube Turns’ 
stocked items. Photo courtesy The Ross- 
Willoughby Co., Columbus, Ohio. 


Available from your 
nearby 
TUBE TURNS’ 
distributor 





*“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Chicago * 
Detroit * Atlanta * New Orleans * Houston * Midland * Dallas * Tulsa 
* Kansas City * Denver * Los Angeles * San Francisco * Seattle 
In Canada: Tube Turns of Canada Ltd., Ridgetown, Ontario * 
Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec 
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REPRESENTATIVE USERS OF 
DIAMOND “‘UTILISCOPE”’ 
IN POWER PLANTS... 


Alabama Power Company 
Appalachian Electric Power Company 
Arkansas Power & Light 

Atlantic City Elec. Co. 

California Electric Power Co. 
Carolina Power & Light Co. 
Central Hudson Gas & Elec. 

Chubu Electric Co. 

Chugoku Elec. Power Co. 
Cincinnati Gas & Electric 
Columbus & Southern Ohio Elec. Co. 
Omaha Public Power District 
Connecticut Light & Power Co. 
Dayton Power & Light Co. 

Duke Power Co. 

East Kentucky Rural Elec. Cooperative 
Florida Power Corp. 

Gulf States Utilities 

Hawaiian Electric Co., Ltd. 
Illinois Power Company 

Indiana & Kentucky Elec. Corp. 
Indiana & Michigan Elec. Co. 
Indianapolis Light & Power Co. 
Jersey Central Power and Light 
Kansai Elec. Power Company 
Kansas Gas & Elec. Co. 

Kansas City Power and Light Co. 
Kentucky Utilities Co. 

Kyushu Elec. Power Company 
Board of Water & Elec. Light Commission 
Long Island Lighting Company 
Louisiana Power and Light 

Mill Power Supply Company 
Minnesota Power & Light Co. 
Montana Dakota Utilities Co. 
Monongahela Power Co. 

New Brunswick Elec. Power Comm. 
New Orleans Public Service 

New York State Elec. and Gas Co. 
Niagara Mohawk Power Corp. 
Northern States Power Co. 

Ohio Edison Co. 

Ohio Valley Elec. Corp. 
Oklahoma Gas & Elec. Co. 
Pacific Gas & Elec. Co. 

Palestine Elec. Corp. 

Philadelphia Electric Co. 

Public Service Elec. & Gas 

Puerto Rico Water Resources Authority 
Rochester Gas & Elec. 

Rockland Power & Light Corp. 
San Diego Gas & Elec. Co. 
Saskatchewan Power Corp. 

South Carolina Generating Co. 
Southern California Edison 

Tokyo Elec. Power Co. 

Toledo Edison Co. 

Utah Power & Light Co. 

Virginia Electric & Power Co. 
Western Mass. Elec. Company 
West Penn Power Co. 

Wisconsin Public Service Corp. 


“UTILISCOPE” 
CAMERA 


“UTILISCOPE” 
RECEIVER 


DIAMOND POWER 


_pucast#® 
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SPECIAL CORP. 


POWER PLANTS 


Pia 


svanono IIL UOPE 


(WIRED TELEVISION) 
HEAVY DUTY 
EQUIPMENT FOR 
VISUAL INFORMATION 


The Diamond “Utiliscope” makes possible the 
ultimate in automation for power plant control. 
It enables the operator to see clearly anything 
that requires visual check. He no longer need 
depend upon indirect interpretations to know 
what is happening outside his range of vision. 

The operator in the above photograph is 
watching the ITV image of the water level in two 
boilers . . . transmitted by “Utiliscope” cameras 
focused on Diamond Bi-Color water gauges. The 
water levels are easily and unmistakably read 
on the viewing screens. There can be no error... 
the level is shown correctly or there is no picture. 

The Diamond “Utiliscope” is heavy duty equip- 
ment for power plant application. Other power 
plant uses are: watching flame conditions in 
boiler furnances, watching smoke emission from 
stacks, and watching remote entrances for in- 
truders. Have you explored the “Utiliscope’s” 
resources for saving money and iniproving opera- 
tion? Use the coupon below for further information. 


DIAMOND POWER SPECIALTY CORP. 
ELECTRONICS DEPT., P.O. BOX 57B8BB 
LANCASTER, OHIO 

Please send me without obligation a copy of bulletin 


showing how Diamond Industrial (Wired) Television 


re) 
° ws ' will help me reduce costs and improve operations. 


a 





nufacty¥re™ 


i aiiicstestiasnmnitias 


Company___ 





Address. 











produce vacuum 


more economically 


SWECO introduces a complete new line of steam jet ejectors, 
available in single and multiple stages and in a wide range of sizes 
and materials. Entirely new designs incorporate the most recent 
developments in the field—to meet the vacuum requirements of the 
power and process industries flexibly and efficiently. 

Ejectors, the most widely used vacuum-producing devices, are par- 
ticularly applicable where condensable vapors or corrosive substances 
must be condensed. SWECO’s improved construction utilizes corrosion- 
resistant materials to protect the unit while in operation and to mini- 
mize rusting during shut-down. The units are generously designed, 
easy to service, with ample test connections for quick performance 
checks in the field. 

Sweco Steam Jet Ejectors are available from 1” to 8” and larger, 
and from 1 to 6 stages. For extra flexibility, any number of units may 
be used in parallel. Various combinations of inter-condensers and 
after-condensers can be provided for individual requirements. 

A new 8-page bulletin describes and illustrates design, construction, 
sizes, combinations and uses of SwEeco Steam Jet Ejectors. It also 
includes a set of valuable Dalton’s Law charts with instructions to 
determine the relationship between percent air in various air-water 
vapor mixtures vs temperature of the mixtures for various pressures. 
Write for your copy. It’s Bulletin M-4-393. 


See SwWECO equipment at the 26th Exposition of Chemical 
Industries, New York Coliseum, December 2-6, Booth 1307. 


| 
a Southwestern Engineering Company 
| 4800 Santa Fe Avenue, Los Angeles 58, California 


SWECO | LUdlow 3-6262 - Cable: SWECOLA 


ENGINEERS AND CONSTRUCTORS... MANUFACTURERS »* 





MARMADUKE 


already,’ said the owner, giving me a 
fishy look. 

“*Yes and no,’ I answered, ‘but at 
least I’ve found the trouble.’ 

“*What is it?’, asked the salesman. 
‘I hope it’s not the pumps’ fault.’ 

“T outlined my theory while they 
listened carefully, hanging onto every 
word I had to say. 

“OK, OK,’ said the owner finally, 
raising his voice. ‘But how do I can 
my tomatoes?’ 

“‘Tet’s go into the boiler room and 
see, I said. So the three of us walked 
back to the boiler room. 

“*T believe I can straighten her out 
without taking anything apart or mak- 
ing any changes,’ I told the two men. 
‘If its OK with the pump salesman 
here, I’ll just throttle down on the dis- 
charge valve of each feed pump and 
feed water at a lower rate, but for a 
longer period of time. That should 
stop the cycling.’ 

“*You mean to tell me you can lick 
this problem by just choking down on 
the discharge valves?’ asked the owner. 
scratching his head. 

““That’s right,’ I answered, ‘but | 
want the pump man here to give me the 
green light.’ 

“ ‘Co right ahead,’ advised the sales- 
man. ‘You can’t hurt those pumps by 
throttling. And if you do, I'll take the 
blame.’ 

“After experimenting a few minutes 
by closing in on each discharge valve, 
I finally got the pumps set so all three 
boilers held the water level. Steam 
gage froze at 200 psi and the cannery 
got working at top capacity because 
the steam was dry. 

“*You saved the day for me—and the 
season!’ said the owner, slapping me 
on the back. He wrote out a check 
and flipped it my way. ‘And now I'll 
be able to collect for these pumps!’ 
chimed in the salesman, handing me 
five ten-dollar bills. 

“*Tust show me the way to the near- 
est restaurant,’ I said, pocketing the 
dough and tightening my belt another 
notch. 

“*Right across the road,’ said the 
owner. ‘Tell Eddie to give you the 
biggest order of ham and eggs he ever 
dished out—I’m paying for it. And 
don’t forget to come back here; I can 
use an operator who is an operator.’ 


—SME 


BOILERS DO BELCH 

I enjoyed Marmy’s Belching Boiler for 
I have experienced the same trouble. 
Fact is that gas explosions are often 
caused from blowing gas back into the 
furnace when blowing boiler tubes. 


W R Penner, St. Petersburg, Fla. 


_Continued from page 208 
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series 1522, 1531 ano 1510 
CENTRIFUGAL PUMPS 


AVAILABLE FROM STOCK 


SELECTION CHART AND LIST PRICES 
No. CSP-257 


84G Series 1522 Pumps 
BAG Series 153) Pumps 


VERTICAL SPLIT-CASE 
NON- OVERLOADING 
moTORS 


BRONTE FITTED 
CONSTRUCTION 


REMITE™ MECHANICAL SEAL 
. : pashing 
BAG Series 1510 Pumps 


Distributed by 


BaG SERIES 1522, 1531 AND 1510 STOCK PUMPS ARE 
DISTINGUISHED BY VERTICAL SPLIT-CASE DESIGN...NON- 
OVERLOADING MOTORS... BRONZE FITTED CONSTRUC- 
TION ... LEAK-PROOF “REMITE” MECHANICAL SEAL 


Why B&G Centrifugal Pumps give years of trouble-free 
performance is evident from their design features. 


Vertical split-case construction permits removal of the 
bearing bracket without disconnecting pipe lines or motor 
leads. Solid cast iron volute—with support feet in larger 
sizes—prevents transmission of piping strains. 

The shafts are made of special alloy steel, super-finished 
and oversized to keep deflection at a minimum. In Series 
1522 and 1510 Pumps oil lubrication affords continuous 
protection to the heavy duty bearings. Leak-proof opera- 
tion is assured by the ‘‘Remite’’* Mechanical Seal—an ex- 
clusive B&G development. 


Cc OP ay 
Dept. FB-36, Morton Grove, Illinois 


Canadian Licensee: §. A. Armstrong Lid., 1400 O' Connor Drive 
Toronto 16, Ontario 


aC BELL & GOSSETT 
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LOOK HERE 


FOR FAST ACTION 
» 


SEND THE COUPON TODAY FOR 
THIS CATALOG OF 


B.2G STOCK PUMPS 


Why take a production loss because of a pump 
breakdown? B&G maintains a factory stock of the 
most commonly used sizes of centrifugal pumps for im- 
mediate delivery! Base-mounted and integral-motor 
pumps as listed in B&G Stock Pump Catalog are 
available in capacities to 325 GPM, heads to 140 ft. 

Your local distributor or B&G Representative 
will be glad to assist in selecting the proper pump 
for your needs. Or, write, wire or phone the Bell & 
Gossett factory at Morton Grove, Illinois. In any 
case, you'll get fast action. 


*LEAK-PROOF “REMITE”” MECHANICAL SEAL 
This latest advance in B&G pump engineering features 
a floating seat of ““Remite’’...a new material developed 
after years of laboratory experimentation. ‘‘Remite’”’ is 
so hard it will cut glass or steel—eliminates packing 
rings and gland adjustment. Seal is self-lubricating. 


BELL & GOSSETT CO., Dept. FB-36, Morton Grove, Ill. 
Please send a copy of the B&G Stock Pump Catalog 
CSP-257A. 


Name 





MURCO 
USES 


One of 18 MURCO GATE HOISTS for 
LONG SAULT DAM, ST. LAWRENCE 
PROJECT, near MASSENA, N. Y. 


Each hoist weighs 93,000 Ibs., shipped completely at- 

tached with all electric motors, controls, limit switches, 

wired ready for operation when installed at Long 
Sault Dam . . . its overall length is 57 feet, 81% feet wide, 121/, feet high ... with a 
lifting capacity of 175 tons, and will raise ay lower the gates in the damn 0 at a speed 
of 1 foot per minute. 


This is one type,of Gate Hoist designed and manufactured, backed by nearly 75 years 
experience . . . in a wide range of capacities from this range capacity to less than one 
ton. 


D. J. MURRAY 
Write for complete information on MURCO MANUFACTURING CQ 


Gate Hoists and engineering recommendations 
Monulocturers Since 1883 


WAUSAU WISCONSIN 


LOCKETT FUEL OIL PUMPING 


AND 
HEATING 
SETS 


Photo shows one of two, High-Pressure 
(1000 PSIG) Units being furnished for a 
Public Utility in the Southwest . . . 3 
electrically-driven screw pumps and mul- 
tiple arrangement of Griscom-Russell 
Twin G-Fin Heaters handle 230 GPM of 
heavy fuel oil. Equipped with: Strainers, 
Temperature and Pressure Controls. 


to meet your specific power dam requirements. 








Built To Engineers Specifications 


r 

For more than a half-century Lockett has been supplying standard and custom-built Fuel 
Oil Pumping and Heating Sets, for mechanical and steam atomizing oil burners. Various 
types of Pumps are available: Turbine or Motor-Driven Rotary Pumps, Electric-driven 
Rotary Pumps, and Duplex Steam Pumps, in any combination. Units can be furnished for 
any capacity or pressure desired; complete with Strainers, Pressure and Temperature 
Controls, and Instruments. Engineered to your requirements. Completely assembled and 
shop-tested. Inquiries are invited. Descriptive Bulletins sent on request. 


A. M. LOCKETT & COMPANY, LTD. 


NEW ORLEANS HOUSTON DALLAS 
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ing blower manufacturers and utility 
people are chiefly (1) valves and pack- 
ing (2) wallboxes and seals (3) drives 
and (4) nozzles. For years, accent has 
been on development of a reliable, 
trouble-free blowing medium valve. 
With steam, valves endure severe serv- 
ice conditions. Frequent openings and 
closings and steam-condensate mix- 
tures cause rapid erosion of valve parts. 
The blower mechanism’s limited oper- 
ating force (motor-operated valve cost 
not felt to be justified by most users) 
necessitates a design which can’t be as 
tight as a conventional valve. Leaks 
result, both across the seat and through 
the packing. 

Lance-tube packing is another tough 
nut to crack due to the large diame- 
ters, long travel, and limited drive 
forces involved. Packing manufactur- 
ers can’t prescribe a material today 
which’ll completely satisfy these con- 
ditions, especially for steam blowing. 

On steam installations, dripping 
water and icicles in cold weather usual- 
ly accompany valve and packing leak- 
age. These visible annoyances (dan- 
gers, too, where icicles may hang 7 or 
8 stories above an operating-level plat- 
form) accentuate the problem for oper- 
ating personnel. Drip pans are seen in 
some plants where the superintendent 
is especially realistic. Steam-piping sys- 
tem modification helps to provide better 
drainage and eliminates some of the 
condensate, but it’s difficult to design 
packing which’ll be effective for both 
water and steam. 

Increasing consideration being given 
to air blowing is partly due to these 
difficulties. Valve and packing improve- 
ment will have a significant effect on 
future trends to steam or air. 

Wall sleeves used for blower lance 
entrance through the boiler wall are 
exposed to high heat and the intermit- 
tent quenching action of condensate 
from valve leakage. In the furnace 
hot zones the sleeves frequently “burn 
out” if not properly designed or made 
of a high-temperature alloy to with- 
stand such conditions. 

Wall seals have given considerable 
trouble on some_pressurized-furnace 
boilers. These seals must prevent fur- 
nace-gas escape, yet provide for blower 
lance entrance. The seal itself is ex- 
posed to flyash, water and heat. All 
present seal designs are two-way leak- 
age type, using forced-draft air as a 
sealing medium. Allowing forced-draft 
air to leak into the boiler and out to 
the ambient air prevents furnace-gas 
escape. 

Some delicate, close fitting seals de- 
signed around this principle but with- 
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ON TEXAS TOWERS 


Wallace Process Piping Co., Inc. 


Used 
IDWWES 


WELDING FITTINGS 


Among the unique installations for preservation of 
peace are the early warning radar “Texas Towers” 
off the Atlantic Coast. These artificial islands stilted to 
the ocean floor keep watch by radar. As is true 
of many defense projects, Midwest Welding Fittings 
played a significant part on Texas Towers. 


Midwest Welding Fittings are found on unusual and in 
critical as well as routine jobs because of exceptional 
quality maintained by rigid standards of manufacture. 
Quality control is always above and beyond code 
requirements. 


Whatever the piping job, you will find it to your 
advantage to use Midwest Welding Fittings. The many 
benefits you get by specifying “Midwest” are shown 
in Catalog 54. Ask your distributor or write us for 





Q copy. 


MIDWEST PIPING COMPANY, INC. 
Main Office: St. Louis 3, Missouri (P.O. Box 433) 
PLANTS: ST. t S, CLIFTON, N. J. and LOS ANGELE 
SALES OFFICES. 


ASHEVILLE (BOX 446, SKYLAND, N. C.) . BOSTON 27—426 FIRST ST. 
CHICAGO 3—79 WEST MONROE ST. « CLEVELAND 14—616 ST. CLAIR AVE. 
HOUSTON 2—1213 CAPITOL AVE. * LOS ANGELES 33—520 ANDERSON ST. 
MIAMI 34—2103 LE JEUNE RD. . NEW YORK 7—50 CHURCH ST. 
ONEIDA, N.Y.—282 NORTH MAIN ST. « PITTSBURGH 19, PA.—437 GRANT ST. 
ST. LOUIS 4—1450 S. SECOND ST. « SAN FRANCISCO 11—420 MARKET ST. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MONEY SAVED With 


MID EST 


“LONG TANGENT’ ELBOWS 


Here ore the important advan- 

tages of Midwest “Long Tan- 

gents”: They save pipe. They 

often eliminate short nipples 
and their extra welds. They save time and 
money in lining up and clamping pipe and 
fitting. They remove the circumferential weld 
from point of maximum stress and can be 
sleeved. Midwest “Long Tangent’ Elbows 
cost no more than other elbows. 


Piping on two Texas Towers was installed 
by Wallace Process Piping Co., Inc., as 
subcontractors to Steers Morrison Knudsen 
and Continental Copper & Steel Industries, 
Inc. All welding fittings were supplied by 
Midwest through Central Jersey Supply 
Co. The many advantages of Midwest 
“Long Tangent” Elbows were an important 
factor in the selection of Midwest fittings 
for this critical work. 





MID EST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





. GUARDIAN THAT NEVER SLEEPS 


HENSZEY BOILER 
FEED REGULATOR 


Set dt... Forget 


Rest assured . . . you can always 
depend on this rugged Henszey 
Regulator. It automatically guards 
boiler levels night and day with 
untiring vigilance, Its Spartan sim- 
plicity and lasting strength insure con- 
stant, “care-free” operation. Nothing 
to get out of order . . . dependable. 
This compact unit installs right on 
the line without additional supports. 
Made for pressures up to 600 Ibs. 
in sizes up to 4 in. For information, 
write: 


HENSZEY COMPANY 
DEPT. D * WATERTOWN, WISCONSIN 


Representatives from Coast to Coast 


HENSZEY BOILER FEED REGULATORS 


Continuous Blowdown ®@ 


Flow Indicators ®@ 





Distillation Systems ®¢ 


Proportioning Valves ®* 


Heat Exchangers *® Feed Water Meters 


Also MILK EVAPORATORS and PRE-HEATERS 





Glass- protected stacks... 


Permaglas® smokestacks are glass-protected(inside 
and out)... are virtually impervious to condensate 


corrosion 


* Accelerated life tests prove that 

Permag/as Stacks last 3 to 5 times 

longer than plain steel stacks 
Write for the money-saving facts . . . 


Through research Ey. .a better way | 
| 
| 
| 
we orPrOR AT oO 8 
SS | 


PERMAGLAS SMOKESTACK SALES 
PROCESS EQUIPMENT DIVISION 
MILWAUKEE 1, WISCONSIN 4 __ 


* Permag/as stacks are 
easy to install—no special 
equipment needed 

get | Bulletin SS-202 


A. O. Smith Corporation, Dept. P-12, Milwaukee 1, Wisconsin ‘| 


Gentlemen: Please send me a copy of the Permaglas Smoke 
stack Bulletin No. SS-202. 


Name_ Title 





Firm 
Address 
City 








Zone State 
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out full appreciation of the severe 
operating conditions have a tendency 
to wear, jam, or leak gas. Lances in 
especially hot furnace locations may 
build up a dense fireside scale deposit 
unevenly along the lance’s length, mak- 
ing the seal’s job even more difficult. 

With pressurized furnaces, means 
must be provided to remove the seal for 
maintenance or lance replacement. 
Sometimes this is incorporated, with 
the boiler’s other openings, into suc- 
tion-firing provision. Here, induced- 
draft fans are installed to permit part 
or full load operation while work’s 
being done on the openings. 

Another scheme provides a device 
to act as a “shut-off valve” at each 
opening during maintenance or repair. 
Aspirator use is common for this pur- 
pose, though the small air nozzles have 
a tendency to plug with flyash during 
long exposure periods between use. In 
other cases, hand-operated slide gates 
have been used with success. 

Power-driven blowers predominate 
in today’s central stations, while small 
installations or little-used locations 
generally have hand-operated chain 
drives. For the power drives, electric 
motors usually get the nod over air 
motors because of the latter’s higher 
maintenance needs. Though the air 
drive’s first cost is considerably lower 
than the electric’s, it’s not as easily 
adapted to centralized sequential con- 
trol monitoring and interlocking func- 
tion. 

The merits of single versus double- 
motor drive on blowers is a subject of 
continuing debate among competing 
manufacturers. Both systems give gen- 
erally adequate cleaning results. 
Double-motor drive offers more flex- 
ibility in difficult locations, and a some- 
what faster wall blower; however, its 
cost is naturally higher than for a sin- 
gle-motor drive. 

Better blowing medium utilization 
is the target of many blower manufac- 
turers’ research programs. The neces- 
sarily large amount of blowing makes 
slight losses or inefficiencies quite im- 
portant. All manufacturers use the 
venturi nozzle and current designs in- 
clude round and square nozzles, short 
and long nozzles and various other 
shapes and sizes. The object of course, 
is to get the steam or air where it will 
do the most good and have the most 
“punch” for the available energy con- 
tent of the supply. 

Reliable nozzle performance data 
under field conditions is very difficult 
to accumulate. The character of slag 
and ash deposits in a boiler is con- 
stantly changing, and the utility in- 
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BRINELL 
DURACASE TRIM... 


Stops galling and erosion 


Since the introduction of OIC’s Duracase 
Trim, many forged steel valve specs are obso- 
lete. This 13% chrome stainless steel trim with 
1000 Brinell, case-hardened wedges and discs 
assures positive protection against even the 
simultaneous attack of the three valve-destroy- 
ing agents—corrosion, erosion, galling. 

OIC offers you a choice of two modern 
body-bonnet connections—union ring or 
bolted bonnet — on its entire forged steel gate, 
globe, angle, and check valve line. 

In addition, gate valves offer a choice of 
standard-flow or high-flow body ports, both 
with 1000 Brinell wedges. 


Step up your valve requirements to the 
modern high-quality standards reflected in OIC 
valves. Include OIC on your next specification. 


For OIC forged steel valve specification 
literature, write for Forms No. 195 and 195-R. 


THE OHIO INJECTOR COMPANY » WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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Pay dirt! 
.., year after year! 







Buell Cyclone collectors pay off two ways: 
extra efficiency from the start... and extra 
years of operation, with little if any main- 
tenance. Unique features like Buell’s exclu- 
sive Shave-off deliver an extra percentage 
of dust collection efficiency: in nearly all 
cases, Buell installations pay for them- 
selves in just a few years. And heavy plate 
construction, scientific proportioning, side 
entry of dust-laden gases are reasons why 
CYCLONE they keep on earning for many, many 
years. For specific details, write for “The 
Collection and Recovery of Industrial 


Dusts”. Just write Dept. 
50-L, Buell Engineering ff 
cas” eauenue Company, Inc., 123 Wil- : a AG 
PRECIPITATOR liam Street, New York 38, 
ke 

















PRECIPITATOR-CYCLONE 
COMBINATION 















Experts at delivering Extra Efficiency in 


DUST COLLECTION SYSTEMS 
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volved isn’t likely to be in a position to 
risk losing a unit just to find out the 
point at which a soot blower will no 
longer clean. Nozzle-efficiency experi- 
ments and other refinements are usually 
postponed objectives, although recog- 
nized as desirable. 

Tube cutting by soot blowers is an- 
other headache in some boilers. Cut- 
ting results from abrasive action of 
flyash or slag against the tube sur- 
faces and, if permitted to go far enough, 
can mean a burst tube and a boiler 
outage for repair. Definite erosion of 
tubes adjacent to wall blowers or at 
the furnace corners is common and is 
caused by entrained slag and ash in 
the blower jet. Severity of cutting is 
a function of the space relationship of 
tubes and jet, blowing pressure, and 
material and wall thickness of the tube 
itself. Some difficulties with super- 
heater tube quenching and erosion are 
believed to be due to the proximity 
of retractable blowers. 

Wall-blower location relative to fur- 
nace corners, nozzle-position setting and 
blowing pressures gets close attention 
today. During boiler outage, inspection 
of all tubes adjacent to blowers can’t 
be recommended too strongly. 

As better soot blowers are developed 
to meet the demand for more reliable 
operation under severe conditions, 
equipment and installation costs rise. 
One eastern power company spent ap- 
proximately $1 million on a soot-blow- 
ing system for a new 350-mw station. 
This is roughly 2% of total plant cost, 
and 5% of the boiler cost. The blow- 
ers themselves cost about one-third of 
the $1 million, the rest went for facili- 
ties for blowing medium supply 
(steam), wiring and controls, extra 
platforms used exclusively for blower 
access, equipment installation and ini- 
tial start-up modifications to the equip- 
ment. This didn’t include any addi- 
tions, or blower-location changes, or 
basic redesign. Total cost added up to 
about $3.00 per kw, which illustrates 
that a lot of money is being spent for 
better soot-blower installations. 

Soot-blower improvement obviously 
is desirable. Big question is: “how 
much better?” What should be the 
manufacturers’ ultimate goal for quali- 
ty? Better design usually means higher 
initial cost; it should also mean less 
maintenance. Balance point in this 
tug-of-war is hard to establish. Manu- 
facturers frequently run up against 
consderable variation in feeling among 
the utilities themselves. Some, by 
evaluating maintenance costs carefully, 
justify a higher equipment price tag. 
Some buy largely on price and rely 
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REPRINTS AVAILABLE 


of this outstanding report — at $1.00 per copy. To order 
— just write ‘Energy’ and your name and address on a 
postcard and mail to POWER — Reader Service Dept. 
330 West 42 Street, New York 36, N. Y. 


Power September 1957 a special report 
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. on pressure on the manufacturer to 
EXTRA . & : ; i produce improvements. The manufac- 
; . ie turers’ complaint is that they don’t 
i bs know in which direction to push their 


PROFITS : o Ihe 
j 4 4 End cost of almost any manufactured 


3 a product is a reflection of the customers’ 
Fo al h AY, ; desire for more or less quality. In the 

i im ae: 4 long run, the user gets the bill for every 
' ‘ nut and bolt that goes into a product, 

* ‘ at 8 a plus a more-or-less fixed profit per- 
SAVINGS a F By | ‘s ; centage for the manufacturer. In gen- 
it ae , whee eral, the manufacturer designs and 
McNally Pittsburg developed this 250 ton per hour sys- builds his product to suit the market’s 
tem for the EMPIRE DISTRICT POWER & LIGHT CO. expressed desires, and then charges an 
appropriate price for the resulting 
equipment. Clever design and_ ef- 
ficient production methods can give a 
competitive advantage to one manu- 
facturer over another but, by and 
large, the whole industry responds to 
trends in customer quality preference. 
Power-plant equipment manufactur- 
ers find this preference factor to be 
especially compelling. As in most capi- 
tal-goods industries, the market is lim- 
ited and very specialized. Manufac- 
turers must be quick to respond to 
changes in the utilities’ points of view 
on such subjects as reliability, per- 
formance, maintenance, new applica- 
tions, etc. At the same time, the utili- 





oJ 


MeNally Pittsburg assisted in developing this 300 ton per hour system for the ‘eh i ae oath aes 

KANSAS POWER & LIGHT CO. ties must recognize the justification for 
the price changes that usually result. 
It all boils down to the fact that utility 


J + 
— With Cost-Cutting operating and engineering people’s 


careful judgment is very important in 


COAL-HANDLING SYSTEMS | ©: #5 issn 


design and quality. 
Engineered for Your Plant 


Are you paying “‘extra fare’> McNALLY PITTSBURG Sys- COMPRESSED AIR 

luxury rates for that last ride tems automatically handle ___ Continued from page 115 

your coal must take from more coal per dollar—min- 

the truck, car, or barge, to imum maintenance costs. in the numerator is a difference of two 

your bunkers? The men who know coal volumes. But in either case this volume 
Why pay more? Why risk from the ground up will be represents the volume of air drawn into 

breakdowns, when you can __ glad to study your coal-han- the cylinder for compression during 

save extra “‘profits’ and be dling problems with you. one cycle. 

sure of year-round efficiency. Mail coupon. Varying air output. An air com- 





pressor produces a given mass of com- 

pressed air per cycle. To vary the rate 

G of air output we could vary the speed 

iM NAIL Y 4 ’ PITTSBURG of the compressor to vary the number 
of cycles per minute. 


“Tht Men Wha Know Gal Frum The Cround-lyp" Another method would be to vary 


the volumetric displacement of the pis- 


ee a ton from Vp to Vp as shown in Fig. 
McNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 6b. This varies the amount of air 


Gentlemen: Send more information on your Coal-Handling Systems. drawn in per cycle from AV to AV’ 
and the amount of work input from 


Name Title W to W’. It also changes the clear- 
ance volume from V, to V.’. 

Neither of the two methods proves 
practical for air flow control. The 
method generally used varies the 











Company 





City and State. 
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- Buying stop valves? 





Let me tell you 
about my operation! 


If an Edward Valve could talk, instead 
of going about its business quietly and efficiently, 
it might well exclaim proudly: ‘‘Let me tell you | Pree cnn 
about my operation!” For there’s quite a story ‘ ing ee eas bon 
to be told . . . in steam, water, oil, gas or a 
chemical applications, Edward stop 
valves are built for high performance 
and long, trouble-free life. With 
them, you will reduce mainte- 
nance costs, cut replacement 
inventories, obtain depend- 
able service .. . all at 
low initial cost. 


Low Cost Fig. 2698 
Forged Stee! 600 Ib 
Globe Valve 


FORGED STEEL body, bonnet, yoke add extra strength FOR FULL DETAILS on these and other Rockwell- 
to Edward stop valves! Built Edward forged and cast steel valves, write for the 


Edward Condensed Catalog. 
EVALLOY STAINLESS STEM resists corrosion! 


STELLITE FACED or EValloy stainless seat and disk 
last longer. 


SWIVEL DISK prevents seat galling! Ed wa rd Valves, Inc. 


LARGE HANDWHEEL eases operation! Subsidiary of 


STAINLESS STEEL SWING GLAND BOLTS aid easy ROCKWELL MANUFACTURING COMPANY 


repacking! 1230 WEST 145TH STREET CG: 
POSITIVE BACKSEAT permits packing under pressure! EAST CHICAGO, INDIANA @) 
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EYE-HYE 


gives quick, accurate 
ial oe G boiler water level 
reading for each drum 
at new 
automotive plant 


Close-up of one 
of three panels 
shown below, in 
power plant of 
Chrysler Stamp- 
ing Plant, Twins- 
burg, Ohio. 


Here, as in thousands of other plants, operators “keep 
tab” on boiler water levels easily, quickly — with 
EYE-HYE conveniently mounted on panel or wall 
where wanted. 


EYE-HYE is simple, safe, sure — easy to read from 
its illuminated green indicating liquid. It is sensi- 
tive to slightest level changes. Has no mechanical parts 
— is completely hydrostatic. Set at factory for the 
boiler it’s ordered for; no adjustments or tampering 
possible on location. EYE-HYEs are available for any 
boiler pressure. 


As an extra precaution, if warning signals are wanted, 
EYE-HYE can be equipped to actuate auxiliary lights 
and/or horns in various parts of the plant. 


There are many uses for EYE-HYE Remote Reading 
Gages. Besides the main boilers, it can do valuable 
service on feed water heaters, waste heat boilers, flash 
tanks, storage tanks, etc. When writing for informa- 
tion, mention your working steam pressure. 


Reliance EYE- -HYE 4 


Remote Reading Gage 


All-hydrostatic +»Reads like a tubular glass gage 





COMPRESSED AIR 


Pr 
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amount of clearance volume as indi- 
cated in Fig. 6d. One or more clear- 
ance pockets connect to the head end 
of the cylinder through valves. The 
piston always sweeps out a fixed vol- 
umetric displacement Vp in the cyl- 
inder, Fig. 6 C. 

With the clearance pocket shut off 
from the cylinder the cycle 1-2-3-4 
measures the work input and shows 
the AV drawn in. With the clearance 
pocket connected through the open 
valve, the clearance volume increases 
from V4, to V4’. But Vp remains the 
same in the cylinder. On the diagram 
it shifts to the right, note that the 
chart processes no longer line up with 
the cylinder cross section below. Now 
with the piston at the crank end, the 
total volume has increased from V5 
to V2’ 

The gas and the piston then pass 
through the cycle 1’-2’-3’-4’.. This shrinks 
the volume of air intake from AV to 
AV’ and the work input drops from 
the hatched area to the gray area. Fig. 
6c shows what happens when the clear- 
ance volume increases by four times. 
If we have several clearance pockets 
connected to the cylinder we could 
vary the clearance by small steps and 
have finer control over rate of air flow. 

Next part talks about 2-stage air 
compressors and air engines—in a 
forthcoming issue. 


WASTE TREATMENT 


ee as = ____ Continued from page 122 
precipitates are removed by liquid-solid 
separation. Today’s methods for inor- 
ganic waste disposal are so varied that 
a typical installation does not exist. 

lon exchange is used to remove 
harmful ions from special process water 
and boiler feedwater. It is also widely 
used in the chemical industry for puri- 
fication of acids and alkalies, sugar 
separation and manufacture of amino 
acids and hormones. Metal industry 
uses it to recover rare metals from 
plating waste and remove cations from 
anodizing solutions. Recovery of fis- 
sion products from radioactive wastes 
is now in its infancy. 

Look for wider use of ion-exchange 
demineralization in waste treatment. 
It can remove toxic ions from specific 
waste streams and is particularly use- 
ful for recovering any valuable by- 
product materials. 


WASTE-PLANT DESIGN 
Here are some of the factors involved 


in designing a waste-treatment plant 
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result of an This piping installation is 
—Talelialte- =6here to stay, thanks to 


B&W Seamless Welding Fittings 


fe foTeole| 
fotolaalantolal 
sense 





ve 
= : 
HE engineer who specified B&W Seamless Welding 
Fittings on this boiler job knew what he was doing. 
He realized the system would have to be permanent and 
leakproof for many years to come. He also realized how 
much time and money could be saved in fabrication, 
ani ae . : THE 
and, of course, insulation. Therefore, it was only natu- 
ral that he chose welded connections since they actually NATURAL 
become part of the piping system and are as strong, or SOURCE FOR 


stronger than the pipe itself. Pipes nest closer and the 
overall system is considerably lighter. ALLOY 


B&W Seamless Welding Fittings are dimensionally FITTINGS 
accurate. Full radius, true circularity and smooth walls = 
of uniform thickness provide a smooth, fast-moving flow 

even under highest temperatures and pressures. 


This time, specify B&W Seamléss Welding Fittings 
and Forged Steel Flanges for a permanent and leak- 
proof piping system. They’re available in a complete 
range of sizes and types in alloy (B&W crRoLoys) car- 
bon and stainless steels, 


FA-7907-FES 
THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION — FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET — MILWAUKEE 46, WISCONSIN 





SEAMLESS WELDING FITTINGS AND FORGED STEEL FLANGES, SEAMLESS AND WELDED TUBULAR PRODUCTS — IN CARBON, ALLOY AND STAINLESS STEE 


(One of a series) WASTE. TREATMENT 
ieee oS tional from page 222 
n e drain* SYSTEM of HMM employing bio-oxidation and sedimsen- 
Water Treating Equipment oP iooch agg miata 


Efficiency of BOD removal in the 


USES NO RETAIN activated-shudge process depends upon 
ING BED time of aeration, concentration of 

mixed-liquor-sludge solids in aeration 
Vv | may fm tanks and the magnitude of BOD load- 
a ing. So it is convenient to relate this 

- efficiency to a loading factor, usually 

expressed in the number of pounds 
BOD applied per pound of sludge in 


aerator tanks per day. 





ZL osrrigurer 
PLATE 
ret STE RING eter " i . . 
A : Primary variables in design of a 
HH MARA ri NX continuous system are: 
(a) Aeration detention period needed 
to stabilize a specified organic 
NOW: Standard equipment and im- loading to a predetermined level 
HMM for years has built into its equipment a fixed | proved version on all HMM Deionizers (b) Oxygen demand rate and air needs 
dacdves h f : . : ® Cation Exchangers ® Anion Exchang- Pie? ea : t 
underdrain that functions without a supporting bed. | ers © Softeners (c) Sludge accumulation and disposal 
Suitable for use on any type of lon Exchanger, it elimi- (d) Nutritional needs 
nates (1) underbed distortion (2) most bed channeling (3) decreases regeneration outage time (e) Solids-sludge separation 











1ON EXCHANGER UNDERDRAIN* 


*Patent Pending 














4) prevents treated water contamination (5) cuts rinse water consumption. For optimum BOD removal efficiency, 
oxygen must be supplied to the aera- 


HMM Underdrain CAN BE APPLIED TO MANY EXISTING INSTALLATIONS 


tion tanks at a rate equal to or greater 


than its rate of use by activated sludge. 
Write for “HMM Water H. M. MUELLER CORP. Oxygen utilization rate is the weight 
Softeners Bulletin.” 3342 GORHAM AVE., MINNEAPOLIS 26, MINN. of oxygen consumed by a given weight 
PHONE: WEST 9-6774 of sludge per unit of time expressed 
as ppm per hr. Oxygen uptake rate 
“NATURAL WATER IS A RAW MATERIAL; IT SHOULD BE REFINED BEFORE USE." includes the total need for both active 
and endogenous respiration. Active 
respiration rate varies with the quan- 
tity of sludge undergoing self-oxidation. 
It is expressed as a daily percentage 
of the sludge solids under aeration. 
Total oxygen needs are related to 
the quantity of BOD removed and the 


a PACKING concentration of aerator sludge solids. 
‘ Dissolved-oxygen concentration in the 

\} aeration tanks must be greater than 

for EVERY NEED a) 0.2 to 0.5 ppm. High turbulence in 

















the aeration tanks insures aerobic con- 
healed 3 \ as ditions and avoids sludge clumping. 
ee ||P di fas Successful bio-oxidation calls for 
small quantities of nitrogen and phos- 
phorus for sludge synthesis from BOD 
removed. For optimum efficiency, main- 
tain a minimum nitrogen content of 
7% and a minimum phosphorus con- 
tent of 1.2% by weight of total volatile 
Allpax combines the finest of raw materials with solids. 
30 years of packing know-how to bring you the Total sludge produced by the treat- 
solution to your most difficult packing problem. ment plant will consist of suspended 
We offer you a choice of 10 styles of general solids present in the waste, new bac- 
service packing, 22 styles of special service pack- terial sludge, nonoxidizable organic 
ing, 16 styles of sheet packing, and the recom- matter, unoxidized stored BOD and 
mendations of our service department to help in inorganic solids. Net quantity of sludge 
your selection. for disposal is the total sludge pro- 
duced ‘by the system, less the quantity 
4 SEND FOR OUR NEW CATALOG TODAY! of bacterial sludge consumed as a 
See our complete line of packings, tools and gasket result of self-oxidation. 
materials. Distributors in principal cities. Waste-process design and_ balance 
sheets are prepared from a statistical 


THE ALLPAX COMPANY evaluation of laboratory, pilot plant 


Se and stream tolerance data. Design of 
each stage of the projected treatment 


Whatever your packing need —Allpax has the answer! 
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WHY DID AIRWORK SPECIFY A FULLER AIR COMPRESSOR? 


Here’s what the Vice President-Operations of Airwork 
Corporation, one of the nation’s leading aircraft over- 
haul companies, writes about Fuller Model C-150-150H 
Rotary Air Compressors. 


‘‘We were running out of air capacity, and had decided 
that we would like to get rid of the maintenance 
problems inherent in a piston type air compressor. 


“The Fuller compressor with its fewer moving parts 


and favorable price range met our basic requirements. 


‘‘We then checked on Fuller compressor performance 
through our close contacts with a leading manufacturer 
of aircraft engines. Their opinion was very favorable. 
We think Airwork has made the right decision.” 


Fuller 


FULLER 
COMPANY 


Here are the features that sold Airwork on a Fuller Compressor: 

@ Wide seal between rotor and bottom of cylinder, 
assuring high volumetric efficiency. 

@ Rotary design assuring vibration-free flow of air. 

@ Direct drive. 

@ Compact space-saving installation. 

@ Simple foundation. 

@ No valves to leak or seats to grind. 

@® Few moving parts, keeping maintenance time to 
minimum. 

® Designed for continuous duty service 

When your plant needs reliable air power, call on 

Fuller. To get all the facts on Fuller Rotary Compress- 

ors for capacities up to 3300 C.F.M. and pressure to 

125 pounds, write today, 


See Chemical Engineering Cata- 
log for details and specifications. 


C-323 
4914 


f FULLER COMPANY 
126 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Birmingham e Chicago e Kansas City ¢ Los Angeles @ San Francisco e Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 
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MCDONNELL 
CONTROLS 
FOR BOILERS 
TO 


250 psi. 


f 
| 


No. 192 
Iustrated 


MCDONNELL 


92 SERIES 


Pump Control, Cut-Off 
and Alarm Switch 


Underwriters’ Listed 
C. S. A. Approval No. 5545 


Write for Bulletin 1-123 
1ows 92 Series models with or with- 
water column. Has full 


or be- mlel@menelanegeliiiare| 


McDONNELL & MILLER, INC. 
3506 N. Spaulding Ave., Chicago 18, Illinois 


M°DONNELL 
Boilow Water Lovel Control 


» 





WASTE TREATMENT 


a 


d from page 224 





plant is based on these tabulations. 

Capital cost for waste-treatment plants 
used for industrial wastes varies con- 
siderably. It depends on (1) waste vol- 
ume, consistency and degree of treat- 
ment needed (2) in-plant changes for 
water re-use and product recovery 
(3) number of interceptor sewers, 
pumping stations and means available 
for sludge disposal (4) topographic 
and subsoil conditions (5) effect of 
geographic location on material and 
labor cost and (6) individual design 
standards of the industry. 


My biggest 
boner... 


has to do with a near-miss accident, 
which still haunts me. During my cadet 
training aboard ship, I was on the 4 
to 8 watch helping the second assistant. 
I was supposed to absorb some knowl- 
edge about boilers, feed pumps and 
other machinery that had strange sound- 
ing names. But all I did was wander 
up and down ladders, peer at gages and 
ask questions. 

One morning I was breathing down 
the second’s neck as he was testing 
boiler-water samples. He tactfully sug- 
gested that I might be of service to the 
steamship company if I wiped the ex- 
cess oil from the lube-oil purifier. I 
grabbed a handful of rags and climbed 
up to the purifier deck. This machine 
was the tubular bowl type, driven by a 
belt at 15,000 rpm. Oil supply was 
from gravity tanks and discharge was 
to main engine sump. 

Well, I made one swipe at the oil 
with those rags—that was all. The belt 
took the rags and half my sleeve, and 
in no time filled the engine room with 
so much lint that it looked like it 
was snowing. As I stood there open- 
mouthed, counting my fingers, the sec- 
ond ran up the ladder. He immediately 
secured the purifier heater and oil sup- 
ply. Well, I spent the rest of that watch 
cleaning up lint and over-flowed oil. 
Since then, I have become the most 
safety-conscious person in any plant. 

P Hann, Easton, Pa. 





Our boner... 


Alert reader Bollaert of the Johnson Serv- 
ice Co, referring to “Control Valves” story, 
Oct 1957, p 103, says that liquid flow ar- 
rows in drawing “B” should be opposite 
to direction shown. He’s right! 





To Inhibit Scaling 
and Corrosion 


TAYLOR 
COMPARATORS 


HELP YOU ADJUST 


__ pl, 
PHOSPHATE | 


nn oS ES 


QUICKLY, 
ACCURATELY 


By making fast, on-the-spot deter- 
minations for pH, phosphate, nitrate 
or silica with handy, portable Taylor 
Comparators, you can easily main- 
tain proper control of boiler, con- 
denser or cooling tower operations. 
In a matter of minutes you get ac- 
curate, dependable data from easy, 
colorimetric tests. Only three simple 
steps... fill three tubes with sample, 
add reagent to center tube and read 
result direct from slide after matching 
colors. Complete instructions, all 
necessary accessories and reagents 
included in every set. 

WATER HARDNESS may be deter- 
mined easily, yet with accuracy of an 
alkalinity titration, with the Taylor 
Total Hardness Set. 


COLOR STANDARDS 
GUARANTEED 





Be sure to use only Taylor reagents 
and accessories with Taylor Com- 
parators to assure accurate results. 
All Taylor liquid color standards 
carry an unlimited guarantee against 


SEE YOUR DEALER for Taylor 
sets or immediate replacement 
of supplies. Write direct for 
FREE HANDBOOK, “Modern pH 
and Chlorine Control”. Gives 
theory and application of pH 
control. Illustrates and describes 
full Taylor line. 


W. A. TAYLOR “3” 


YORK RD. & STEVENSON LANE + BALTO.-4, MD 
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RETURN TO REDONDO 


nit #6 of the Redondo Steam Station of the 
U Southern California Edison Company went 
into commercial operation less than 22 months from 
the time Stone & Webster Engineering Corporation 
received authorization to proceed with design and 


construction. 


This unit with a capacity of over 150,000 kw 
was designed to operate on gas and/or oil. Complete 
remote controlled furnace ignition and combustion 
control permits firing of Units #5 and #6 by either 


fuel from a centralized control room. 


A second control room serves Units #1 through 
#4 in a similar manner. Together they permit 
effortless operation over a wide range of load at 
minimum operating cost. All six units were de- 
signed and constructed by Stone & Webster 


Engineering Corporation. 


ed 


Pn ei: 
‘eC So ES 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 





How do you guarantee 


successful 


pump installations ? 


Many rely on these “Buffalo” Pumps 


There’s a “Buffalo” Pump that’s sure to fit your installa- 
tion needs perfectly . . . sure to deliver the utmost in 
economy, reliability and long-lasting performance on 
the job. For two reasons: First . . . “Buffalo” builds a 
line of pumps covering almost every type of liquid- 
moving requirement. All you do is select the one 
“Buffalo” Pump that exactly matches your installation 
needs. Second . . . When you choose your “Buffalo” 
Pump, you can be sure you’re installing the very finest. 
For more than 80 years, engineers and contractors have 
relied on the rugged, dependable quality built into 
every “Buffalo” Pump. You can depend on “Buffalo” 
Pumps. 

Whatever your pump problem, write us for engineering data. 
We'll gladly submit recommendations that will help you with 
your liquid-moving requirements. 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 
488 Broadway Buffalo, N.Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 


“BUFFALO” DOUBLE 

SUCTION PUMPS 

These pumps are designed for the 

finest performance possible in clear water service in 10 to 
14,000 gpm capacities. Widely used for air conditioning service, 
because of their peak efficiency. Write for Bulletin 955-Q. 


“BUFFALO” SINGLE 
SUCTION PUMPS 

Husky pumps for husky jobs, 

with these outstanding features: 

oversize bearings capable of 

handling speeds up to 5000 rpm 

— sealed-in bearing housing to 

keep out foreign matter — enclosed 

impellers, to retain initial efficiency. 

Complete details in Bulletin 976-E. 


“BUFFALO” 
MULTISTAGE 
PUMPS 


“Buffalo” Type “RR” 

Multistage Pumps are 

highly efficient for 

high pressure applica- j 

tions with clear water. i 

Ideal for boiler feed service. Available in two and four stage 
designs, up to 900 gpm and 500 Ibs. Write for Bulletin 980-D. 








PRE-SET COMPENSATING SPRINGS ASSURE 
TIGHT VALVE SEAT... 


where variable high line 
eM LL 


specify x 
LimiTorque type SA PR 


valve controls ...with 
compensating springs 


Correct seating of the valve is extremely important 
during automatic valve operation, especially where 
fluctuation of high line temperatures are encountered. 


To assure an absolutely tight seat, the new LimiTorque 
Type SA Unit incorporates unique compensatory 
springs which, literally, ‘takes up’’ any amount of 
contraction or expansion caused by decreasing or 
rising line temperature. 


These springs of Belleville Disc type vary in number 
for use in either parallel or series, within fixed limits, 
to provide the desired compensation. The result of 
continual improvement and development, the Type 
"“SA”’ LimiTorque contains all the features ‘of the 
famous Type SMA unit plus a simple indicator to 
show the amount of compensating spring compres- 
sion. Available in Weatherproof and Explosion 
proof construction, these units can be mounted on 
any size valve in almost any position. 











For more specific information and data write for 
Bulletin 4-5Z on your business letterhead. 


Limilorque 


PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in all Principal.Cities 





INDUSTRIAL GEARS & SPEED REOUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS: FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadeiphia 
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Now you can More FREE LITERATURE 


Have Your Gages ___________ Begins on page 191 How to solve 


ideas UP or DOWN ject of 4-p illustrated bulletin 
GEA-6750. Gives enclosure in- ¢ re 

formation, ratings, modifications ay ee water 
and accessories of line. Circuit 
Protective Devices Dept, General 


Electric Co, Plainville, Conn. problem 


Thermostat for equipment using 
two heating elements is described 
in illustrated bulletin RT-807. 
Has application and installation 
information. Robertshaw - Fulton 
Controls Co, 110 E Otterman St, 
Greensburg, Pa. 


ELECTRICAL EQUIPMENT 


Silicone application is subject of 
8-p illustrated catalog CDS-97. 
Diagrams of physical and electri- 
cal properties are included. Gen- 
eral Electric Co, Silicone Products 
Dept, Waterford, N. Y. 


Care of electric motors is explained 


Jerguson in 16-p handbook. Problems of 
moisture, friction, overload and 


underload are discussed. Chicago 
Electric Co, 1318 W Cermak Rd, 


Chicago 8, Ill. 


TRUSCA l FE Converters, dc to ac, are described 


in catalog 557. Contains illus- 
H trated listings of converters, per- 
Remote Reading Gages formance charts, dimensions, se- 
lector charts. Carter Motor Co, 
Have your Remote Reading Gages face 2711A W George St, Chicago, Ill. 
up or down... to fit low or high installa- 
tions. Inclined Truscales built with case Duplex-type transformers are sub- 
and scale inclined either upward 35° or ject of 8-p illustrated booklet 1757. 
downward 24°. Construction design and details, 
mechanical and electrical data 
are given for transformers from 
2400 through 13,200 v. Load curve; 
connection diagrams _ included. 
Pennsylvania Transformer Div, 
McGraw-Edison Co, Box 330, Can- 
onsbureg, Pa. M 


Truscales give you 
accuracy of 14 of 1% 
of scale reading and 
full 180° visibility 
with scale markings 
directly on convex 
face. 


All types-of warn- Connectors, subminiature series, 
ing signals: Flash-  Trvscole anit inclined are leted in rll aaa srive pene, A Texas oil refinery needed a packaged “sed 
ing red scale, signal mers a outline Grav ings, ; illustrations, water heater rugged enough for exterior in- 
a general information included. i > he 
horns, lights and up Mientennite. Gates iv Dejur- stallation, and capable of delivering water at 
pier Corp, 45-01 aptinie Blvd, specified temperature even with 1” or more of 
Long Island City 1, N. Y. encrustation on tray surfaces. Selected for the 
job was the Stickle unit shown above. Extra deep 
MAINTENANCE EQUIPMENT AND trays force water to flow irregularly in a thin 
MATERIALS film, depositing solids and releasing noncon- 
Truscale Gage densable gases. Trays cannot overflow; are 
poll on 17 Concrete floor surfacing for in- easily removed for cleaning. Open coils bring 
control panel dustrial and commercial use is feed water into direct contact with steam, im- 
+ tata ll treated in illustrated 4-p booklet. mediately transmit heat to water. Condensed 
: Pictures show installation. Kal- steam is not wasted. H provides one-sixth of 
— Fleer Co, 110 EB 42nd St, New boiler feed supply. There's a Stickle feed water 
York 1%, N. ¥. heater for practically every need. Capacities 
Rubber-tile Seer maintenance is 3,000 to 300,000 Ibs. per hr. Stickie has built 
Send for Data Unit on Truscale described in 4-p bulletin 1402. heaters since 1905; is well equipped to solve 
Inclined Gages. Gives step-by-step instructions for er feed water problem. Write for free bul- 
initial treatment, daily mainte- letins. 


nance and phage nym STICKLE STEAM SPECIALTIES CO. 
Products, Inc, St, * cms 2265 Valley Ave. © Indianapolis 18, Ind. 


to six repeaters. 


eiciiid Wetous tur thd MECHANICAL TRANSMISSION 


ples agence a 19 Ball and roller bearings; other St | C k | e 

JERGUSON GAGE & VALVE COMPANY products are described in 88-p cat- a 
100 Adams Street, Burlington, Mass. alog AG-57. Book includes engi- F q u | p m e n t 
Offices in Major Cities neering-data section, complete 

Boiley Meters & Controls, Ltd., London, Eng. specs on ball-thrust bearings, Cuts the cost of steam 
Controle Bailey, Paris, France washers and retainers, mounted 
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Original station and expansion... 


BOTH BY DRAVO 


United Fuel Gas Company’s com- 
pressor station at Lanham, West 
Virginia, was built by Dravo to 
route gas from the southwest for 
storage or for use in the eastern and 
northern markets. 

Increased demands called for an 
addition to double the original ca- 
pacity of the station. Three com- 
pressors, jacket water cooler, gas 
cooler and three gas scrubbers, to- 
gether with the necessary building 
extension, were installed. The con- 
tract also included the fabrication 
and erection of all piping for the 


fuel gas, oil and water lines as well 
as for the gas lines. 

Space limitations required com- 
pact design. The erection of new 
equipment and piping had to be 
accomplished without interrupting 
normal operation. Despite these 
handicaps, the addition was com- 
pleted on schedule. 

You, too, can profit from Dravo’s 
single-contract responsibility for 
the fabrication and erection of pip- 
ing and complete facilities. For 
information, write DRAVO CORP- 
ORATION, PITTSBURGH 25, PA. 


DRAVO 


CORPORATION 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations ¢ gantry and floating cranes * gas and oil pumping stations * locks and dams ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel © sintering plants * slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 
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Eliminate Boiler move TREE UTERATORE 


adial - be i its, clutch - - 
Feedwater Problems ee ee ee ae 


lease bearings. 
Roller Bearing Co, 4600 Schubert 
Ave, Chicago 39, Ill. 





Flexible cushion coupling is sub- 
ject of 12-p illustrated bulletin 
A-669. Full-view photos, cutaway 
drawings show construction, in- 
stallation features. Tables’ in- 


DEADY Products, cluded. Dodge Manufacturing 
Recommendations and Service 


Corp, Mishawaka, Ind. 


Miniature bearings are discussed 
in 24-p catalog. Describes stand- 
ard radial miniature bearings 
ranging in size from 1/10-in, to 
% -in. Bore - dimension charts 
given for all types. Miniature Pre- 
cision Bearings, Inc, Keene, N. H. 





METALS AND ALLOYS 


Stainless-steel sand castings are 
described in 4-p illustrated bro- 
chure 12249. Discusses types and 
applications of castings. Specs of 
common stainless-steel alloys in- 
cluded. Alloy Steel Castings Co, 
249 County Line Rd, Southampton, 

There’s only one way to keep your Pa. 
boiler feedwater operation efficient. 
That’s by preventing and/or Iron-nickel steel is subject of 
correcting water problems by 20-p data sheet. Gives detailed in- 
thorough analysis and investigation formation on typical physical, me- 
of the “problem”. Deady Chemical chanical and magnetic properties. 
Company has been a specialist in Includes 16 graphs. Advertising 
individualized treatment of water Dept, Allegheny Ludlum Steel 
problems since 1905. Corp, Oliver Bldg, Pittsburgh 22, 

In that time, Deady engineers have met and Pa. 
mastered every type of industrial water 
condition and problem. You can avail Zirconium and hafnium booklet 
yourself of Deady’s formulated products and contains 12 pages. Describes uses 
specialized know-how through of metals, gives data on alloy sys- 
the Deady Service Plan. tems and fabrication of zirconium 
Under this plan, Deady Service Engineers parts. U.S. Industrial Chemicals 
survey your particular needs at no cost to Corp, 99 Park Ave, New York, N. Y. 
you. As part of their survey, they will make 
a complete laboratory analysis of your Carbon and graphite products for 
water supply. After thorough study, the chemical-processing and other in- 
“custom-made” Deady Recommendations to dustries are listed in 4-p bulletin 
solve your water conditioning problem will S-5008. Provides data on shell and 
be presented to you without obligation. tube heat exchangers, centrifugal 
Periodic Deady Service “Check-ups” make pumps, piping, valves and fittings. 
sure your water is properly treated. National Carbon Co, 30 E 42nd St, 

New York 17, N Y. 

















Your small investment in Deady products 
will be repaid many times over in the plant 
protection you'll receive. Why not write PIPING, VALVES, FITTINGS 
for the illustrated folder describing 

the Deady Plan in detail? Plastic ductility of piping contain- 

No obligation, of course. ing welded joints at 1200 F is 

subject of 16-p report. Deals with 


materials selection, stress-rupture 
DEADY 

fed characteristics. Pittsburgh Piping 
CHEMICAL ee" and Equipment Co, 158 49th St, 
COMPANY ; Pittsburgh, Pa. 


1401 Fairfax Trafficway Polyvinyl chloride pipe, corrosion- 
Kansas City 15, Kansas RK | resistant rigid type, is described 

e in 12-p catalog. Tables of applica- 
4 tions; temperature factors includ- 
3757 Wilshire Boulevard ed. Alpha Plastics Inc, 78 Okner 


Los Angeles, California Parkway, Livingston, N. J. 


Field Service Engineer Headquarters: Thomemtetis - expansion valves 
Kansas City, Kans. Detroit, Mich. Los Angeles, Calif. are described in 6-bulletin pack- 
St. Louis, Mo. Indianapolis, Ind. San Francisco, Calif. age. Complete technical informa- 
Chicago, III. Fort Wayne, Ind. Seattle, Wash. tion on valves emphasizes mechan- 
Milwaukee, Wisc. Cincinnati, Ohio Pittsburgh, Pa. ical data. Application informa- 
Omaha, Nebr. Toledo, Ohio Memphis, Tenn. tion, complete specs are given. 
Davenport, lowa Denver, Colo. Chattanooga, Tenn. Controls Co of America, 2450 N 
Minneapolis, Minn. Tulsa, Okla, Charlotte, N. C. 32nd St, Milwaukee, Wis. 
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This advertisement is a round-up of recent 


advances in utility control valves. 


How do you design control valves for 
high pressure — temperature services 


about which little is known? 


Leslie engineers faced this problem 

when asked to develop control valves 
that would allow utilities to cross 

the threshold into Btu-saving, high 
pressure — temperature steam generation. 


Tomorrow’s 


utility 


control valves 


today 


Called upon to develop control valves with 
maximum resistance to erosion and corrosion 
in high pressure, high temperature steam 
and boiler feedwater services, Leslie engi- 
neers had two factors in their favor—a 50- 
year tradition of introducing new ideas in 
steam controls and the ability to get to the 
root of a problem fast, and objectively. 

What Resulted 

Not only have valves with remarkable re- 
sistance to erosion been put into service but 
they were the first valves ever introduced for 
services as high as 2500 psi, 1050 F with 
renewable trim that can be completely 
changed in 15 minutes downtime! 

Leslie pioneered new uses of hard facing 
alloys for high pressure, high temperature 
control valves, just as it pioneered the use 
of stellite in normal pressure ranges over 
20 years ago, when it became the standard 
seating surface for all Leslie steam regula- 
tors and control valves. 


Companion Developments 


Companion developments for tomorrow’s 
high pressure and temperature control valves 
include the industry’s first large size, fully 
balanced, single seated control valve, in 


POWER * DECEMBER 1957 





The Leslie Class DLHS-2 Diaphragm Control Valve 
has shown remarkable resistance to erosion in high 
pressure, high temperature service. 


sizes up to 16 inches; its first self-contained 
regulator to act as a combination pressure 
reducing and remotely operated shut-off valve 
in soot blower service, and the industry’s 
first remote manual valve for centralized 
control of start-up drains. 


For the “Day After Tomorrow” 


A startling new concept in high pressure 
control valves—one that offers increased 
rangeability and throttling action with tight 
shut-off is now being made ready for field 
tests in high pressure applications. Other de- 








la Three Special Data Sheets Available 


The following Engineering Data Sheets are available on request from 
Leslie Co., 235 Grant Avenue, Lyndhurst, New Jersey: 
@ Selection of Control Valve Body and Trim Material for Flashing Mixtures, 
© Flow of Flashing Mixtures, Globe type Bodies. 
® Viscosity Correction for Sizing Control Valves. 


signs incorporate a new “protected seat” 
feature for maximum erosion resistance un- 
der extreme pressures and flashing mixtures. 
These advances also reflect the kind ef 
engineering incorporated in the broad line 
of standard Leslie control valves suited for 
many normal-pressure, utility services. But 
more important, we like to think that these 
advances justify the faith placed in Leslie 
Co. by the power industry in providing new 
opportunities and challenges to design and 
produce controls for the applications of to- 
morrow’s steam generating stations. 











REGULATORS and CONTROLLERS 


LESLIE CO., 235 GRANT AVENUE, LYNDHURST, NEW JERSEY 





COMPLETE RANGE OF SIZES AND MODELS IN 
BOTH MEDIUM AND HIGH PRESSURE TYPES APPOINTMENTS 


MORE COMPACT THAN EVER... | corporation executive changes 


American Brake Shoe Co, Man- 
ganese Steel Div: Joseph L Mullin, 
executive vice-president. Western Ken- 
tucky Gas Co: C J Tankersley, presi- 
dent. Sperry Rand Corp, Ford 
Instrument Div: Charles S Rockwell, 
president and general manager. Pub- 
lic Service Electric & Gas Co: Frank 
Freer, Jr, comptroller. Textron Ine, 
Homelite Div: Nelson Thompson, ex- 
ecutive vice-president. Aldrich Pump 
Co: Carl H Vaupel, vice-president and 
general manager. 

Griswold-Eshleman Co: vice-pres- 
idents: Edmond C Powers; Robert L 
Baumgardner. Ford, Bacon & Davis 
Ine: vice-presidents: L S Baldin; S R 
Fleming; W O Johnson. Yuba Con- 
solidated Industries Inc, Yuba Heat 
Transfer Div: W E Brockel, vice-presi- 
dent of engineering; N S Livingston, 
vice-president. The Ramo - Wool- 
dridge Corp: vice-presidents: Dr Ru- 
ben F Mettler; Dr Burton F Miller; 
Milton E Mohr. Square D Co: Law- 
rence G Maechtlen, vice-president. M 
W Kellogg Co: Dr Alex G Oblad, 
vice-president of research and develop- 
ment. Wallace & Tiernan Ine: Rob- 
P-952A Steam Turbine and Electric Motor drive gives flexibility in this compact ert T Browning, executive vice-presi- 

Model P-ES2H size No. 25 unit. dent. 








NATIONAL AIROIL Operations executive changes 


Graybar Electric Co Inc: W D An- 
r U F L O i L m U M P| N G derson, Corpus Christi operating man- 

ager: W B McGhee Jr, Jackson, Miss. 
operating manager. Miehle-Goss-Dex- 


A N D Ht ir AT | N G U N ITS ter, Inc: Miehle-Dexter Supercharger 


Div: Dr Klaus C Karde, director of 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed | yieipecyine: Tenarch ang development 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker merchandising manage. Barreaghs 
“C"' Oil and residuums. They will draw fuel oil from above ground or Corp, ElectroData Div: Frank C 
underground tanks, preheat it to proper constant temperature and deliver Mears, ficld-engineering supervisor. 
it to Oil Burners at an even pressure, best suited for the burners. Our Fuel Harper Electric Furnace Corp: H M 
Oil Pumping and Heating Units are the result of years of experience. They Webber, process-engineering manager. 
come completely equipped ready for steam, exhaust, condensate, oil suc- American Brake Shoe Co: Maj. Gen. 
tion, oil return, and electrical connections. All valves, regulators, etc., are Roger J Browne, USAF, director of de- 
readily accessible. The Piping arrangement is easily understood. These ge 7 oieeongae Wikia: Riana 
compact, space-saving units are available in a range of sizes and models in 


; ; ; Works: Joh McD tt, ducti 
both Medium and High Pressure types. For complete details, write for our scone alleen Tube 
Bulletin 40 —very interesting and informative. Co, Campbell Works: Edward O Reese, 


OIL BURNERS and GAS BURNERS LOW AIR PRESSURE OIL BURNERS manager. Keasbey & Mattison Co: 
for industrial power, process and heating AUTOMATIC OIL BURNERS, for small Ralph L Lanz, planning and inventory 
purposes process furnaces and heating plants dept manager; Charles R Meek, quality 

STEAM ATOMIZING OIL BURNERS GAS BURNERS control manager; Robert M Russell, 

SLUDGE BURNERS, Steam Atomizing COMBINATION GAS and OIL BURNERS supervisor of production and planning. 

MOTOR-DRIVEN ROTARY OIL FUEL OIL PUMPING and HEATING en Ment Lakacetsdicn ec: Cities 
BURNERS UNITS 4 “orang 

MECHANICAL PRESSURE FURNACE RELIEF DOORS G Fockler, technical-products engineer 
ATOMIZING OIL BURNERS AIR INTAKE DOORS Bg Senet. 

DUAL STAGE, Combining Steam and OBSERVATION PORTS 
Mechanical Atomization SPECIAL REFRACTORY SHAPES Engineer changes 


Rockbestos Products Corp: Francis 
NATIO NAL Al ROI L BU RN ER CcO., INC. B Becker, industrial engineer. H K 


Sor... Main Office 1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA.| Porter Co, Leschen Wire Rope Div: 
= and Factory: Dr Ottilie Amminger, chief metallur- 
my Southwestern Division: 2512 South Boulevard, Houston 6, Texas gist. Askania Regulator Co: Werner 
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THE MEANING OF FLEXITALLIC BLUE 


In every field of high-pressure seal— 


for pipe flanges, pressure vessels, and 
process equipment—engineers know 
and recognize Flexitallic Spiral-Wound 
Gaskets. The blue dye in the Cana- 
dian asbestos filler provides positive 
product identification. 


Flexitallic Blue tells the user that the 
gasket is made by an engineering or- 
ganization devoted exclusively to the 
manufacture of Spiral-Wound Gaskets 
since 1912. 


Flexitallic Blue is your assurance that 
the compression response of the gas- 


ket is directly related to the bolting 
for each application. 

Flexitallic Blue is a pledge that manu- 
factured gaskets always conform to 
specification. 

When you see Flexitallic Blue, you 


can be sure it’s a genuine Flexitallic 
Spiral-Wound Gasket. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N.J. 


Representatives in principal cities 
Ht , 
® 


SPIRAL-WOUND GASKETS 


FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


exitallic Gasket 
ian asbestos filler 
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ABRASIVE 
EMBEDDED 
IN DEEP 
V-GROOVES 


fa pinata APSE 


Wears longer than steel... non-skid under oily conditions... 


Reliance Relgrit 


abrasive embedded grating 


Reliance Relgrit abrasive embedded grating and 
treads provide the only truly non-skid surface. Even 
when covered with oil, Relgrit has a coefficient of 
friction 30% greater than dry steel grating. Wear 
tests have shown that the abrasive surface will wear 
longer than steel, and retain its non-skid quality 
during its entire service life. 

The top surfaces of the bearing and cross bars 
have 1%” deep V-grooves in which is embedded abra- 
sive aluminum oxide grains in a hard resin. The 


material is not affected by water, oil, gasoline, greases, 
or commonly used acids, alkalis and other chemicals. 
Together with its wear resistance, this gives Relgrit 
a long service life. 

If you have floors or stairs which become oily, 
greasy, wet, or slick from any cause, Relgrit can 
provide safe footing at very low cost. Write on your 
letterhead for free sample and literature, or ask for 
our representative to call. It will pay you to investi- 
gate this remarkable new grating. 


you can't slip on Relgrit* 
a | ent applied for 


Please send Bulletin R655B describing Relgrit abrasive 
embedded grating and treads. 


NAME 
COMPANY 


ADDRESS 


RELIANCE 
Steel Products Company 


P.O. Box 510-3, McKeesport (Pittsburgh District), Pa. 


Relgrit Abrasive Gratings and Treads + Lightweight Bridge Flooring 
Steel, Stainless and Aluminum Grating « Steel Mill Equipment 
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G Holzbock, chief engineer. Burroughs 
Corp: George A Baird, associate direc- 
tor of engineering. Philips Electron- 
ics Inc: James E Weidenborner, staff 
analytical chemist. 

B F Goodrich Chemical Co: 
Charles L Woods Jr, plant engineer, 
Louisville. Allis-Chalmers Manufac- 
turing Co: Warner C Frazier, appli- 
cation engineer. Consolidated Elec- 
trodynamics Corp: Herbert I Cham- 
bers, chief development engineer; 
Francis T Greenup, chief product en- 
gineer. Simpson Electric Co: Frank 
Hadrick, chief field engineer. Bur- 
roughs Corp, ElectroData Div: John 
T Allen, field engineering supervisor, 
Dallas district. Babeock & Wilcox 
Co, Tubular Products Div: metallur- 
gist supervisors: John F Beck, tech- 
nical service; Clark P Church, process 
development; Dr John F Ewing, re- 
search. Robbins & Myers Inc: 


V Mueller, development engineer. 
New Distributors 


For Automatic Switch Co: Terco 
Equipment Co, 939 Howard St, San 
Francisco 3, Calif. For Tuthill Pump 
Co: Hydraquip Corp, 6645 Navigation 
Blvd, Houston, Texas; Ernest Ritchie 
Co, 1305 South Ivanhoe Way, Denver 
22, Colo. For U.S. Rubber Co: W S 
Nott Co, Minneapolis. 


New district offices 


Weston Electrical Instrument Corp: 
147 10th St, San Francisco, Calif. The 
Fairbanks Co: 2600 S Throop St, 
Chicago, Ill. Johnson Service Co: 
19 Eastern Ave, East Syracuse, N. Y. 
Carrier Corp, Machinery & Systems 
Div: 2727 Wesleyan, West Alabama, 
Texas. Allis-Chalmers Manufactuar- 
ing Co: 11 W Monument St, Dayton, 
Ohio. Babcock & Wilcox Co: Re- 
fractories Div.: Rm 408, News Bldg, 
725-31 Broad St, Augusta, Ga. 


New Representatives 


For Buensod-Stacey Ine: E K Stra- 
han Inc, 617 Julia St, New Orleans, 
La.; H Dewey Co, Columbus, Ohio; 
General Equipment Co, Spokane, Wash. 
For Fisher-Pierce Co: L R Ward Co, 
Dallas and Houston, Texas. For Spen- 
cer Turbine Co: John Betzhold, Rose 
Cook, Inc, Los Angeles. 

For Clark Controller Co: Sidney 
W Nelson, Cincinnati District. For 
Standard Transformer Co: The 
Bradley Co, 3341 Arch St, Philadel- 
phia 4, Pa. For Cleaver-Brooks Co: 
Automatic Boiler Service & Equipment 
Co, 130 W Chippewa St, Buffalo 2, 
N. Y. For Allis-Chalmers Industries 
Group: C C Jordan, southeast region. 
For Lake Shore Electric Corp: The 
Herbert J Baer Co, Box 131, Rich- 
mond, Va.; The C B Rogers Co, Box 
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LITHIUM CORPORATION 
PLANT AT 
BESSEMER CITY,N. C. 


Industry's blistering pace demands... 


ALL-OUT BOILER PERFORMANCE 
LIKE LITHIUM CORP. IS GETTING 





Lithium, the “Horatio Alger” metal, 
is making an impact on every segment 
of industry...and Lithium Corp. of 
America’s plant at Bessemer City, 
N.C. is meeting the mushrooming de- 
mand by peak load refining. This 
processing requires high pressure 
steam for vacuum jet equipment, a 
load of 60,000 Ibs. per hr. at 140 psi. 
on the two Bros Packaged Boilers. 
This peak load boiler performance 
is important, of course. Another big 
point in the Lithium plant boiler 
room is nominal maintenance; water 
tube inspection of these Bros boilers 
after 15 months of near-capacity op- 
eration showed no scale formation. 
That’s the kind of performance that 
makes a real hit with boiler engineers; 
yet Bros-engineered flexibility and 


economy pay off in the front office, 
too. Here’s why: 

Complete factory-assembled units. 
Bros Packaged Boilers are self-con- 
tained units, easy to transport and 
easily installed at low cost. They go 
on-the-line with simple service con- 
nections... no time or money wasted 
on slow, costly erections at the plant. 
These boilers quickly respond to vary- 
ing loads; they supply steam require- 
ments often expected only of larger, 
more expensive boiler equipment. 


Capacities range from 4,000 Ibs. 
steam per hour and up. Whatever 
your steam needs, Bros has the pre- 
cise Packaged Boiler for the job. 
These units burn oil, gas, or both. 
Equipped with fully automatic, semi- 
automatic or manual controls. 


POWER DIVISION 
BROS Incorporated 


(formerly Wm. Bros Boiler & Mfg. Co) 
1057 TENTH AVE. S. E. *» MINNEAPOLIS 14, MINN. 





i cal 


in Power Plants everywhere . . . 


SUPERGAUGE 
... built to last a lifetime! 


HERE’S WHY: 


e The heart of a gauge is the movement—actually a sector 
and pinion combination which converts travel of the 
Bourdon tube to the rotary motion of the pointer. 


e The USG Arc-Loc® Movement permits all calibration 
adjustments of the internal assembly from the rear with- 
out removing dial and pointer. 


e Sector is stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against ex- 
pansion and contraction . . . assures proper mesh with 
stainless steel pinion under severe temperature and 
moisture conditions. 


e@ Mono-Unit Construction permits easy removal of com- 
plete gauge movement assembly for inspection and 
adjustment. 


Supergauges are available in 414”, 6” and 814” sizes, for 
pressures to 20,000 psi. Call your local USG Distributor today 
... see the “Yellow Pages” of your phone book... or write 
for complete information on gauge styles and construction. 


= 
un hed [grates GAUGE 


Division of American Machine and Metals, tnc. 
Home of the SUPERGAUGE Sellersville, Pa. 


MORE THAN 50,000 TYPES OF GAUGES » SUPERGAUGES ¢ SOLIDFRONTGAUGES ¢ RECEIVERGAUGES » TEST 
GAUGES « RECORDERS » CONTROLLERS ¢ TRANSMITTERS © PSYCHROMETERS « AVIATION INSTRUMENTS 
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1376, Clearwater, Fla. For The Bris- 
tol Co: R E Helsabeck, Houston of- 
fice; George K Foster, Cincinnati office; 
C A Rust, Los Angeles office. For 
Copeland Refrigeration Corp: John 
Young, S Illinois district; Louis A 
Wallace, Texas and Oklahoma. 


Institute elections 


Instrument Society of America: 
Robert J Jeffries, president; Henry C 
Frost, president-elect-secretary. Illu- 
minating Engineering Society: Kirk 
M Reid, president; Joe B Browder, 
vice-president; James R Chambers, 
treasurer. American Society of Civil 
Engineers: L R Howson, president; 
Waldo G Bowman and Samuel B Mor- 
ris, vice-presidents. American Assn 
of Cost Engineers: Edward D Shan- 
ken, executive secretary. 


Awards 


Joe Jopling: national gold certificate 
in Class I, 3rd Product Development 
contest of Steel Founders’ Society of 
America. Donald N Rosenblatt: na- 
tional gold certificate in class II, 3rd 
Product Development Contest of Steel 
Founders’ Society of America. Don- 
ald A Quarles: award of merit, Amer- 
ican Institute of Consulting Engineers. 
Reginald James Seymour Pigott: 
Elliott Cresson Medal of The Franklin 
Institute. Robert L Bartlett and 
Heinrich Hegetschweiler: Prime 
Movers Committee award of ASME. 
Arthur E Raymond: Daniel Guggen- 
heim Medal “for notable achievements 
in the advancement’ of aeronautics.” 
Leon Brillouin: NEC Award of Merit. 
I M Horowitz, NEC Annual Award. 


Retirements 


George W Tall Jr, vice-president & 
secretary of Leeds & Northrup Co, after 
42 years of service. 

Dr Edgar C Bain, assistant executive 
vice-president of operations, United 
States Steel Corp, after 30 years of 
service. 

William H Lachman, production man- 
ager, Keasbey & Mattison Co, after 53 
years of service. 

Fred Aimmerman, sales vice-presi- 
dent, Broderick & Bascom Rope Co, 
after 46 years of service. 


Obituaries 

William J Magee, 68, retired treas- 
urer and director of the Norton Co, 
on August 26. 

Raymond B Elmendorf, 51, manager 
of marketing, General Electric Conduit 
Products Dept, on August 26. 

Philip J Wenz, 63, manager of Serv- 


ice and Repair Division of De Laval 
Steam Turbine Co, on September 11. 
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Hall Industrial Water Report 





VOLUME 5 


DECEMBER 1957 


NUMBER 6 





Keep Water Out of Steam 


Water belongs in the boiler or evaporator, not in the steam. Wet 
steam from priming or foaming of boilers may seriously damage super- 
heaters or turbines. Evaporator vapor of poor quality introduces 
excessive amounts of solids to the boiler feed cycle. 

Carryover problems can be solved. Mechanical changes may be the 
most economical answer. Perhaps the water level should be lowered, 
or its variation controlled more carefully, or maybe the baffles in the 
steam drum should be altered. But the problem may be a chemical one. 
Is there unsuspected contamination of condensate or feedwater? Or is 
the answer simple adjustment of blowdown or use of an effective 
antifoam? Hall engineers are experienced in searching for the best way 


to avoid wet steam. They stand ready to help you. 





More Blowdown 


A Georgia plant, plagued with 
gross carryover from a small HRT 
boiler, had tried unsuccessfully to 


solve the problem with a number of | 
compounds offered as effective cures. | 
Usually the compounds aggravated | 
the condition. Finally, Hall Labora- | 


tories was called in to help. 


Hall field engineer John Kenney | 
quickly diagnosed the problem. | 
Little attention was given to blow- | 


down of the boiler, so the total 


solids in the boiler water frequently | 


ran much too high. After Kenney 
gave the operators the proper test 
procedures to control boiler water 
conditions and trained them to main- 
tain total solids concentration at a 


satisfactory level, the difficulty was | 


completely eliminated. 


Simple, wasn’t it? But only after 


a Hall engineer applied his training 
and experience to finding the actual 
cause of the carryover. 


Dye Bath Trouble 


In spite of heavy blowdown, care- 
ful cor*~ol of boiler water conditions 


and normal boiler steam loads, a | 








New England finishing plant expe- | 
rienced serious difficulty in dyeing | 


operations because of impure steam. 
Conductivity tests on samples of 
condensed steam from the bleach 


house showed continuous carryover | 


with dissolved solids ranging from 
14 to over 300 ppm. 


There was little if any room for | 


improvement in boiler water con- | 


ditions. There was no detectable 
contamination of boiler feedwater 
that could easily be eliminated. 


There was no simple mechanical 
solution to the problem. Hall field 
engineer Bob Dow decided accord- 
ingly to feed Hagan C-1 Antifoam. 
Carryover stopped immediately. 
Conductivity tests on samples col- 
lected under the same conditions as 
before showed only a trace of dis- 
solved solids. 

Further work indicated that with 
the use of the antifoam, blowdown 
could be cut in half with savings in 
water and chemicals. Needless to say, 
plant management is happy with 
Hall Laboratories service. 


Hammers Stopped 


The makeup water which con- 
stitutes about 70 percent of the 
feedwater at a forge plant in Cali- 
fornia contains 325 ppm hardness 
and 800 ppm dissolved solids. In 
addition, the condensate available 
and the exhaust steam used for feed- 
water heating are heavily contami- 
nated with cylinder oil. 

When Hall field engineer Dick 
Carey tackled the job he found boiler 
water level fluctuating badly and so 
much water in the steam that the 
continual stopping of the forging 
hammers was seriously interfering 
with production. 

The only change that could be 
made at once was the feeding of 
Hagan H.P. Antifoam. This turned 
out to be all that was necessary. The 
water level stopped fluctuating, 
carryover ceased and so did any 
difficulty at the hammers. 


Water is your industry's most im- 
portant raw material. Use it wisely. 





Foaming Traced to Size 


During a regular visit to a New 
York paper mill, Hall field engineer 
Lou Eppelsheimer was informed that 
water was foaming in a condensate 
pump and that a heavy deposit had 
built up on a turbine throttle valve 
in a week’s time. 

Subsequent analysis showed the 
condensate to have a high pH value 
and to contain raw water, consid- 
erable silica and much organic 
matter. The deposit on the turbine 
throttle contained boiler water salts, 
indicating carryover. A most signifi- 
cant clue was that the foaming con- 
dition occurred only on Mondays. 

With this information as a guide 
the plant men and the Hall engineer 
were able to pinpoint the difficulty. 
In the plant, the size emulsion was 
prepared with raw water, a silica 
compound and glue. The hot mixture 
was transferred from one tank and 
atomized into others with a steam 
injector. When steam pressure 


| dropped over weekends the emul- 


| 


| 


sion was sucked back into the steam 
lines. As operations were resumed 
on Monday, the contamination was 
flushed through the traps into the 
condensate return system. 

Suitably placed check valves and 
regular examination of condensate 
have eliminated all difficulty. 


Dr. Partridge Honored 


When industrial water was selected 
as the 1957 topic for the Annual 
Marburg Lecture of the American 
Society for Testing Materials, Dr. 
Everett P. Partridge, Director of 
Hall Laboratories, was chosen as the 
lecturer. At the ASTM meeting in 
June, Dr. Partridge showed where 
we stand as a nation with respect 
to what he called ‘““Your Most Im- 
portant Raw Material.” Reprints of 
his lecture will be available. 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers’’ to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Division of Hagan 
Chemicais & Controls, Inc., Hagan 
Building, Pittsburgh 30, Pa. 


Hall Laboratories— Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Oil, GAS 
OR TAR 


Steam Or 
Mechanical Atomizing 
1 TO 1000 GALLONS 

PER HOUR 


Designed for operation with either gas, various types of standard pulverized- 
oil or both with natural or forced draft. coal and gas-burner units cold starting 
They can be depended on for maximum or for full load operation when coal or 


combustion efficiency. 


. gas is not available, or when oil is the 


ENCO Interchangeable Oil-Burnerscan ™OFre economical fuel. 

be changed instantly to operate by Send for Bulletin OB-53 describing 
either steam or mechanical pressure ENCO Gas and Oil Burners, also com- 
atomizing over a wide capacity range. _.plete Pumping and Heating Units. 


ENCO Oil Atomizers are applied to Ec sit 
THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y- 





BEECH-NUT 
LIFE SAVERS, INC. 


Like 


7 Compressor in Beech-Nut Plant. 


240 


One of two Plants at Canajoharie, N. Y. 


And use ten big Frick ammonia com- 
pressors, plus numerous condensers and 
coolers, in their famous plants at Cana- 
joharie, N. Y. 

For process work, air conditioning, and 
cold storage, Beech-Nut Life Savers find 
Frick Refrigeration an indispensable aid. 

Recent installations made by Mollen- 
berg-Betz Machine Co., Frick Sales-Repre- 
sentatives at Buffalo. 

Let us aid you in applying modern re- 
frigeration and air conditioning to your 
business. Estimates cheerfully furnished, 
without obligating you. 


DEPENDABLE REFRIGERATION SINCE iits 
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secondary steam will drive a single 
cylinder, 1800 rpm, 100,000 kw tur- 
bine-generator. 

The reactor portion of the plant will 
be owned by the U.S. Government, and 
the turbine-generator portion by the 
Duquesne Light Co. Duquesne Light 
Co will operate the entire facility as 
an integral part of its generating sys- 
tem. 

This paper describes the chief as- 
pects of load control for Shippingport 
under both normal and emergency oper- 
ating conditions. It concludes that a 
pressurized water thermal reactor with 
a negative temperature coefficient ‘ is 
basically self-regulating in the power 
range and lends itself favorably for use 
as a central station heat source from 
a control standpoint. The station will 
have about the same load response and 
maneuverability as a conventional fos- 
sil fuel plant operating on a utility 
system. Start-up and shut-down times 
compare favorably with fossil fuel type 
plants. The response of the nuclear 
heat source will not be a limiting fac- 
tor for load changes which are beyond 
the design load limits of this plant. 
AIEE paper, No. 57-1068. 


Lubrication 


Solid film lubricants at high tempera- 
tures. By E P Kingsbury, Massachu- 
setts Institute of Technology. 

The behavior of several solid film 
lubricants has been experimentally es- 
tablished as a function of temperature. 
These films are formed of a _ sus- 
pension of lubricant particles (graph- 
ite, molybdenum disulfide) in a thermo- 
setting resin baked onto a hard surface. 
The test consists of heating such a 
layer and continually observing the 
friction coefficient until failure. 

Sliding conditions of high unit load- 
ing and low rubbing velocity were 
chosen to provide a comparison be- 
tween the films. They were evaluated 
as to the highest temperature for which 
the friction coefficient remained low 
and subsequently as to the number of 
load cycles sustained at temperature 
before an abrupt increase in friction. 

Results for all films were similar 
in that failure was caused by a break- 
down of the binder rather than of 
graphite or MoS, and that the min- 
imum friction coefficient (approxi- 
mately 0.03) was observed just before 
the film failure at temperatures as high 
as 1200 F. Good endurance character- 





Directions for ordering papers on page 246 
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water level gage 
gives you.. 


| 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 


Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 


Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screws. ‘Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 


Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 


Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


++ @ Good way to Apecify 
high premure water gages 
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*... Cellulubes were tested for two years in four Cooper Bessemer Air Compressors. Cylinder wear was negligible. 
Deposits normally found in compressor auxiliaries and valves were reduced or eliminated.” 





. «+» A conventional lubricator will pump Cellulubes satis- . . . No pressure surges nor evidence of fire in the air 
factorily. No obnoxious vapors—does not present a personnel accumulator when Cellulubes are used. They are excellent 


problem in terms of handling a toxic material.” lubricants, and also are effective as detergents.” 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION 
DEPT. 597-L, 180 MADISON AVENUE, NEW YORK 16, N. Y. 


Please send me: 











i ¢ [_] Technical bulletin [_] Sample of ________viscosity. 
Name____ Title. 
Company____ 
Address___ 
: | 
RS aa ve Zone State 





Application | have in mind 
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“NO PRESSURE SURGES...NO EVIDENCE OF FIRE... 
EXCELLENT LUBRICATION... WHEN FIRE-RESISTANT 


ee ys ae ee 


¥ 
“oe 


CELANESE CELLULUBES ARE USED!" 


“Cellulube has now been in four of our Cooper Bessemer air compressors for approximately 
two years. The compressors were inspected during a recent Catalytic Reformer General Inspection. 
Cylinder liner wear was negligible, particularly when compared to the amount of wear we had 
experienced when previously using a synthetic lubricant. Cellulube, in addition to acting as a 
lubricant, is also effective as a detergent. Compressor cylinder air passages which had been heavily 
coated with carbonaceous materials and deposits laid down by the previous synthetic lubricant, 
are gradually being removed and the compressors again show the original factory finish. Deposits 
on valve cages and plates have been reduced and are no longer a problem. 


“Cellulube does not present a personnel problem in terms of handling a toxic material. There are 
no obnoxious vapors from Cellulube. A conventional lubricator will pump Cellulube satisfactorily. 


“There have been no pressure surges nor evidence of fire in the air accumulator. 


We believe this material is an excellent lubricant plus the fact that acting as a detergent the 
deposits normally found in compressor auxiliaries and valves have been reduced or eliminated.” 


These results are typical of what you can expect from Celanese Cellulubes. They have been 
developed to meet the pressing need for fire-resistant lubricants which virtually eliminate the 
problem of carbon deposits. 


Celanese Cellulubes are available in 6 controlled viscosities: 90, 150, 220, 300, 550, 1000, S.U.S. @ 
100°F. These straight phosphate esters provide excellent lubricity, are non-corrosive and non-reactive. 


Celanese Cellulubes open new areas for in-plant protection against fire and explosion. Evaluate 


them in your own operation. Use coupon to request samples and technical data. Odemene® 
Cellulube® 





CHEMICALS 


Celanese Corporation of America, Chemical Division, 180 Madison Avenue, New York 16, N.Y. 
In Canada: Canadian Chemical Co., Limited, 2035 Guy Street, Montreal, P. Q., Canada. 
Export Sales: Amcel Co., inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y. 





Work-Saving 


for your pipe tools...anywhere! 


Capacity: 
Ya" to 2” pipe, conduit; 


to 12” with geared Portable 


se PiEsSIp 
200 Power Drive 


with folding legs and tray 


Cut, thread and ream easily when this very 
portable 200 turns pipe for your tools. 
Integral legs and handy built-in folding tray 
make it extra easy to carry and set up. Speed Chuck 
operates easily by hand, grips tight forward, 
reverse. Light, compact, rigid working stance— 
see all its advantages at your Supply House! 


The Ridge Tool Company, Elyria, Ohio, U.S. A. 
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istics were observed at these high tem- 
peratures. ASLE paper, No. 57LC-7. 


Boundary lubrication, wear-in and 
hydrodynamic behavior of bearings 
for liquid metals and other fluids. By 
L F Coffin Jr, General Electric Re- 
search Laboratories. 

A variety of unusual bearing mate- 
rial combinations have been tested as 
a thrust bearing in NaK, xylene and 
spindle oil. The author found that 
certain of these combinations exhibit 
a phenomenon of extreme wear-in such 
that clearances in the micron range can 
be achieved by continuous operation 
of the bearing. At these small clear- 
ances the load-carrying capacity of the 
bearing becomes very high. The effect 
does not appear to depend on whether 
the fluid used has boundary lubricat- 
ing properties or not. 

There are certain requirements for 
these unusual conditions. These in- 
clude extreme flatness of the harder 
bearing face and a low surface rough- 
ness of this face, careful temperature 
control, elimination of any radial mo- 
tion of the bearing components rela- 
tive to one another, and the use of 
simple bearing configurations such as 
flat pads and grooves. 

There does not appear to be any 
consistent theory for selection of ma- 
terials and fluids so as to obtain this 
behavior. Various mechanisms are de- 
scribed which could account for the 
wearing-in effect, but as yet there is 
no clear-cut understanding of the phe- 
nomenon. ASLE paper, No. 57LC-6. 


Feedwater treatment 


Conductivity versus sodium by flame 
spectrophotometer in steam _ purity 
studies. By C A Bishof, ] K Brown and 
H L Kahler, VW H & L D Betz Co. 

Extensive laboratory and plant work 
indicates that sodium is extremely val- 
uable in evaluating steam purity. It is 
far superior to conductivity and is sen- 
sitive enough to detect the solids and 
wetness of very high quality steam. 
Although 0.002 ppm is ample precision 
for average plant work, it can be ex- 
tended to 0.00004 ppm. 

The plant studies described show re- 
sults obtained when sodium test was 
applied: In steam containing high am- 
monia, to detect the solids content in 
steam at different levels of boiler water 
solids; to pick up the deleterious effect 





Directions for ordering papers on page 246 
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Diesel Engine — Sarco self-powered tempera- 
ture controller used on diesel engine cooling 


P: : 7 system. Also ideal for compressors. 
“ ‘ A ; a z ~ . As 3 


P taal - +a 
Water storage tanks — Sarco self-powered tem- 
perature controls on service water storage tanks 
from twin heaters. 





























oe 
Steam-jacketed kettle — desired temperature of 
kettle content is automatically maintained by 
Sarco self-powered temperature control. Steam 
waste, uncertainty of manual control eliminated. 


Shellac dryer — even temperature maintained; 
moisture uniformity of granular shellac ac- 
curately controlled — by Sarco self-powered 
temperature control. 


FOR YOUR INDUSTRY 
Chemical Processing »« Metalworking 
Food « Textile * Paper 
Oil Refining » Others 


utomatic Temp. Control 
that’s simple, dependable, inexpensive 


How to get 


SARCO SELF-POWERED TEMPERATURE CONTROLLERS 


H™: the way to get rid of uncertain, time-wast- 
—need no power source 


ing manual temperature control . . . throughout 

your plant. And without investing in complicated. 
costly temperature control equipment. 

These SELF-POWERED Sarco controls are inexpensive, needed. 


1, Self-Powered — no compressed air or electricity 


simple, dependable, accurate. They can be used for 
85% of your jobs. 42” size costs only about $100! 
Thousands of these Sarco controls are giving de- 
pendable, accurate service for firms such as Colgate- 
Palmolive Co., Sinclair Refining Co., Swift and Co. 





OW IN BULB EXPANDS §«=6[_ > 
UNIFORMLY PER 
OEGREE OF TEMP. RISE. >< 











TO COMPRESS 
P| BELLOWS WHICH 


% UNIFORM VALVE MOVEMENT 
PER DEGREE OF TEMP. CHANGE 











AS SIMPLE AS ABC ,. . that’s Sarco Self-Powered Tem 
perature Control. A thermostat with capillary tubing and 
a vaive . . . that’s all there is to it! 


2. Easy to install — by any pipe-fitter. 

3. Self-contained — no exposed mechanism. Pack- 
less valve. 

4. Simple — no gadgets that take a technician to read 
and repair. 

5. Not affected by cross-ambient temperatures or 
elevation of the bulb. 


Send for Bulletins: No. 620 — Self-powered Tempera- 
ture Controls. No. 710 — Self-powered Cooling Con- 
trols. No. 1025 — Electric Indicating Temperature Con- 


trols. Sarco Company, Inc., 635 Madison Avenue, 
New York 22, N. Y. 2208-B 


SARCO 


Automatic Temperature Control 


ELECTRIC INDICATING AND SELF-POWERED TEMPERATURE CONTROLLERS © STEAM TRAPS © STRAINERS 
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when HEAT or CORROSION ada to 


Your Pressure Piping Problems. ... 


9 





WW, 
Protect Pipe Joints with... Qe@ 


FORGED STAINLESS or 
ALLOY STEEL FITTINGS 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid 
velocity and turbulence accelerate corrosion wherever there 
is a change in direction of flow. 


AT HIGH TEMPERATURES structural changes in the metal can 
cause loss of strength and subsequent failure. 








Those are good reasons for “playing it safe” in high pres- 
sure service with W-S Forged Stainless or Alloy Steel Pipe 
Fittings. W-S Stainless Fittings resist corrosion in a wide 
variety of process liquids and gases and high temperature 
steam. Available in Types 304, 316 and 304 L. 


W-S Alloy Steel Fittings resist oxidation and graphitization 
and retain their high strength in high pressure—high tempera- 
ture steam lines. Three alloys available—14% Chrome-'2% 
Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 
Chrome-%% Molybdenum. 


W-S Forged Stainless and Alloy Steel 
Fittings can be obtained in Screw-End 
Type for 2,000 Ib., 3,000 Ib., and 6,000 Ib. 
WOG service; Socket-Welding Type for 
Schedules 40, 80, 160 and Double-Extra 
Heavy Pipe. Send today for bulletin S-1-55. 


Write to W-S Fittings Division, H. K. Porter 
Company, Inc., P.O. Box 95, Roselle, | ee 


H. K. PORTER COMPANY, INC. 


W-S FITTINGS DIVISION 





More TECHNICAL BRIEFS 


Begins on page 178 





of soot-blowing operation; and to pick 
and differentiate boilers equipped with 
primary and secondary purification. 

The authors say that purity of steam 
from modern boilers with proper con- 
ditioning is far superior to that indi- 
cated by conductivity. ASME paper No. 
56-A-196. 


What do modern high-pressure boilers 
demand of feedwater? By P F Bag- 
gish, Ebasco Services, Inc. 

Normal operating conditions of mod- 
ern high-pressure plants for electrical 
generation, demand steam quality of 
highest possible purity. The ultimate 
level of steam quality may depend on 
any one of many contributing factors. 
These may include the character of the 
boiler water, boiler design, condenser 
leakage, and chemical treatment of feed 
and boiler waters. 

All of these elements are important, 
but the prime consideration of steam 
quality lies in the characteristics of the 
boiler feedwater. Bear in mind that 
boiler feed and boiler waters are syn- 
onymous when referring to supercritical 
or “once-through” type boilers. 

While control of all solids is impor- 
tant, the level of silica is of prime con- 
cern. The quality of feedwater and lim- 
its of boiler-water concentrations for 
boiler pressures up to and including 
the supercritical range are described. 
The use and operating experiences of 
evaporator and demineralizer installa- 
tions for production of high-quality 
boiler feed are described. ASME paper 
No. 56-A-192. 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Lubrica- 
tion Engineers, identified by ini- 
tials ASLE. Information as to 
availability from ASLE, 84 E 
Randolph St, Chicago, Ill. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 
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Find hundreds of ways 
to improve the efficiency of 
your plant in just 4 days 
































PLANT MAINTENANCE 
& ENGINEERING SHOW 


© Over 400 manufacturers 

e Over 120,000 square feet 
of exhibits of cost-cutting 
equipment and services 


International Amphitheatre, Chicago seein: heal 
for the sh d informati 
January 27 to 30, 1958 pr tiryegpetesndeaenr 


Show Management 
Clapp & Poliak, Inc. 


341 Madison Avenue 
New York 17, New York 


POWER * DECEMBER 1957 247 








important 
plus-value 


for corrosive service 


PITT 


gate valves 


Darling rubber-lined gate valves with special 
alloy working parts (left) are made for pres- 
sures to 150 pounds and temperatures to 150°. 
Other Darling gate valves come in a wide 
range of sizes, types and constructions for all 
normal and unusual services. 


URE Darling gate valves are available in the metals or special 
alloys needed for your particular service ... and you ought to 
look into the hard rubber lined iron body type for possible sav- 
ings. But beyond all that is where the real plus-value begins—the 
result of Darling’s fully revolving double disc parallel seat principle! 


This principle assures uniform wear distribution, automatic 
seating compensation, and avoidance of disc-to-seat galling. It 
means prolonged tight closure, much less maintenance and far 
less chance of process interruptions! 


It’s easy to get all the facts on Darling plus-values. Just ask for 
new Catalog No. 57. 


ENGINEERING SERVICE: Darling offers unusual facilities for the 
development and manufacture of special valves for out-of-the- 
ordinary requirements. This special service is 
available to you at all times, without obligation. 





DARLING VALVE & MANUFACTURING CO. 
Williamsport 8, Pa. 
Manufactured in Canada by | 


Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. | A LVES 
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Load control continued 


ule as often as desired. New system 
features three major developments: 
(1) generator output control using 
such solid-state devices as transistors, 
resulting in accurate control plus ad- 
herence to economic loading curves 
(2) rate limiting based on output and 
operating independently of the control 
system (3) accurate transistorized tele- 
metering. 

System was planned to_ provide 
fringe plus sustained (proportional 
plus reset) control. If system loads do 
not require fringe control, it can be 
eliminated by turning off power sup- 
ply. As power-system growth and in- 
dustrial load increases make fringe 
control necessary, it can be obtained by 
increasing voltage on power supply. 

Control system is of command type; 
detects error signal, calls for proper 
load change and transmits intelligence 
to generators rapidly, to prevent load 
changes from getting dangerously large 
before correction is started. Control 
signal is transmitted to all units. 
Change in generation occurs simul- 
taneously on all generators having 
same incremental costs, to minimize 
load change on any one unit. 


IPE of Canada holds 
power show and convention 


RETURNING to Toronto, Ont. after 
four years’ absence, Canada’s Power 
Show. sponsored by the Institute of 
Power Engineers of Canada, hit its 
high-water mark this year. Held Oc- 
tober 21-24 in the new Queen Elizabeth 
building in Toronto’s International Ex- 
hibition Park, the show filled nearly 
60,000 sq ft of space with 200 major 
exhibits. Power-plant equipment of all 
types was on display. Most of the ex- 
hibits were unusually large and ar- 
ranged to demonstrate operation and 
control. One of the most outstanding 
was a package water-tube boiler by 
Dominion Bridge Co, weighing 44,000 
lb and rated 12,000 Ib of steam per 
hr at 200 psi. 

Concurrent with the four-day ex- 
hibition, the Institute of Power Engi- 
neers of Canada held its 18th annual 
convention. This included technical and 
business sessions and daily luncheons 
all actively supported by major tech- 
nical societies. A three-day Engineer- 
ing-Management Seminar was top fea- 
ture of the convention. The seminar 
program included principles and _ prac- 
tices of effective human relations in 
business; business administration as- 
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Steam plants all perform the 
same job, too... but there’s a 
very decided difference when 
you choose AE’s Vibra-Grate 


Stoker. For here’s a stoker with 
everything... the advantages of 
others rolled into one entirely water- 
cooled, automatically controlled 
unit. The AE Vibra-Grate Stoker 
gives freedom from smoke and fly 
ash at both high and low ratings... 
eliminates need for dust collectors 
and cinder return systems. .. burns 
low-grade coals efficiently... is 
readily adaptable for yon gas or 
oil either singly or in combination 
with coal. 


The Vibra-Grate Stoker feeds and 
moves the fuel automatically by in- 
termittent vibrating motions, insur- 
ing even distribution and avoidin 
holes and light spots in the fuel bed. 
Its highly effective water-cooling 
system guarantees long grate life 
with proved maintenance of less than 
2/10 cents per ton of coal burned. 


The Vibra-Grate is years ahead in 
design efficiency, yet its over-all 
cost is low. If you’re thinking of 
adding a new power plant or mod- 
ernizing your present one, write to- 
day for details of the Vibra-Grate 
... you won’t be disappointed. 


Other outstanding stokers made 
by American Engineering Com- 
pany are: 

TAYLOR STOKER: an underfeed 
stoker for power requirements rang- 
ing from 20,000 to 500,000 pounds. 
PERFECT SPREAD STOKER: 
a spreader stoker with spiral-type 
rotors and continuous chain ‘atare 
Sor both lateral and longitudinal 
coal distribution. 
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perform 


the 


same 

job... 
but 

there's 


e GUILLOTINE GATE... 
] erenc e controls fuel bed 
e thickness. 
WATER COOLING...directly \  oversine AIR 
connected into the boiler \ provided for smokeless 





irculation. i 
circulation combustion. 


GRATE DRIVE... intermittent 
vibrating motion of grate. Electric 
timer determines frequency of 
vibration controlled by fuel 

and steam demand. 


ADJUSTABLE ASH DISCHARGE... TUYERES ...cir supplied to fuel bed 
retards ash discharge until DAMPER CONTROLLED through high-resistance grate 
complete corabustion is effected. AIR INLETS formed of tuyeres, embracing water- 
comes eateries ... insuring 
rate life. 
GRATE SUPPORT...flexibly °°" 
supported on division plates 
forming the zoned air sections 
of the windbox. 


AMERICAN ENGINEERING COMPANY 


Wheatsheaf Lane and Sepviva Street $-100 
Philadelphia 37, Pennsylvania 


Canadian Subsidiaries: Affiliated Engineering Corporations, Lid., 
Montreal, P. Q., Bawden Industries Lid., Toronto, Ont. 





RRR Ri: ROR ma 
The Greater the Pressure... 
the Tighter It Holds! 


WILCOX 


Self-Sealing 


GASKET 


There’s still nothing simpler or more 
efficient in power line service than this 
Wilcox Self-Sealing Gasket which has 
served industry so well over the years. 
The U-shaped metal outer cover is 
packed with a resilient filling (usually 
rubber or asbestos). Pressure exerted 
on this elastic filling forces it into the 
cover, putting force against the adja- 
cent flange surfaces. Thus, internal 
pressure that tends to blow ordinary 
gaskets makes the Wilcox Gasket 
tighter in the joint. Available with 
covers of copper, d, tin, aluminum, 
monel, inless steel, etc. in all sizes— 
standard or special. 


Write for details and quotations 
CHICAGO-WILCOX MFG. CO. 


7707 So, Avalon Ave 
Chicago 19, lil 





Insurance Can't 


PREVENT 
ACCIDENTS— 
A BABBITT 
SPROCKET 
RIM CAN! 





iSroleje}iag 


Adjustable 
SPROCKET 
RIM 
with Chain Guide 


® Simplifies pipe lay- 
out 
e to tad size valve 


whee 


® Easy to install and 
operate 


® Operotes any valve 
from plant floor 


® Time and money 
saving fixture 


® No maintenance; 
first cost only cost 


® Packed, completely assembled, one 
to a carton 


® Hot galvanized, rust-proof chain 
available for all sizes 


® Easy to follow instructions with each unit 
® Your supplier carries complete stocks 


© Write for new descriptive catalog sheet and 
prices 








2 BABBITT SQUARE, NEW BEDFORD, MASS., USA. 
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pects of the engineer’s job; the art of 
leadership. The six sessions of the sem- 
inar were highly successful with nearly 
100% attendance. In addition to the 
daily luncheon meetings, social func- 
tions included three banquets at the 
Royal York Hotel. 

Institute of Power Engineers’ senior 
officers elected for 1958 are: National 
president: Thomas C Bishop, chief en- 
gineer, Cities Heating Ltd, London, 
Ont.; Ist vice-president: Charles T 
Johnson, chief engineer, Merck Ltd, 
Valleyfield, Que.; 2nd vice-president: 
Geoff Andrews, chief engineer, Canad- 
ian Car and Foundry Ltd, Fort Wil- 
liam,*Ont.; General Secretary: James 
Y Smith, chief engineer, McColl-Fron- 
tenac Oil Ltd, Toronto, Ont. 


Mouth-to-mouth breathing 
best artificial respiration 


b> ARTIFICAL RESPIRATION by means of 
mouth-to-mouth breathing, a system in 
use since Biblical days, was recom- 
mended at a safety symposium during 
the Fall General Meeting of the AIEE. 
Mouth-to-mouth insufflation was termed 
a superior means of resuscitation in 
two technical papers, “A comparison 
of mouth-to-mouth and manual artificial 
respiration techniques,” and “The prin- 
ciples and practice of emergency me- 
chanical resuscitation,” both by Dr 
Charles W Frye and Dr Archer S 
Gordon, of the University of Illinois 
College of Medicine. 

These conclusions are of particular 
interest to personnel in the electrical 
field, who are constantly exposed to 
shock. For pole-top resuscitation, where 
some method of artificial respiration 
must be started at once, mouth-to-mouth 
and push-pull methods give the best 
ventilation, and should be used until 
a mechanical resuscitator with mask 
extension can be taken up the pole, or 
the victim can be lowered to the ground. 

The doctors stressed that time was 
of the essence in any resuscitation. 
Month-to-month resuscitation proves su- 
perior in tests because it leaves the 
hands free to insure unobstructed pas- 
sage to the lungs by inserting a finger 
into the mouth to prevent obstruction 
by the tongue, with the other hand 
free to massage the stomach to prevent 
its being inflated by air. 


* # * 


Use of mechanical - resuscitation 
equipment was second topic discussed 
at symposium. Cost of equipment may 
be justified if it does no more than 











Whose Magazine 
Are YOU Reading? 


If statistics mean anything, 
three out of four readers 
of POWER magazine are 


reading someone else's 


copy’. 


What's wrong with this? 


e Less time to read if you’re on a 


pass-along basis. 


e Out-of-date information if the 
issue is held up along the line. 

® Missed articles if an earlier 
reader is handy with the scissors. 


e And, since they aren‘t yours, 
you can’t file copies away for fu- 
ture reference; you can’t cut out 
valuable sections; you can’t take 
issues home to read at your lei- 


sure. 


Why not order your own copies 
now — one full year for $4? The 
price goes up to $5 on January 
Ist. 


POWER 


subscription department 
330 WEST 42nd ST. 


NEW YORK 36, N. Y. 
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JUST A FEW OF THE MANY WAYS 


SERVES users of TUBULAR 
EQUIPMENT... 


RIGHT: 


SPECIAL HEAT EX- 
CHANGER with alu- 


minum 


Sprayed 


interior and calor- 
ized tubes, 
tom-built’’ 
CONSECO for GEN- 


ERAL 


CHEMICAL 


COMPANY. 


A 45,000 sq. ft. Condenser furnished to Puerto Rico 


Water Resources Authority. 


= we 2 





This CONSECO-built Condensate Cooler is one of four shipped to 
“PUBLIC SERVICE of NEW JERSEY.” We have 6 more like it under 
construction for Memphis, Tennessee 


ODAY it may be building three Condensers, simultane- 


ously, for overseas... 
cial difficult conditions . . 


or a Heat Exchanger to meet spe- 
. or Condensate Coolers in quantity 


Showing three CONSECO Condensers (built simultaneously) 
being prepared for shipment to the Far East, for Steam 
Power Plant use. Presently under construction by 
CONSECO is a 45,000 sq. ft. Condenser for the City 
of New York, also a 50,000 sq. ft. unit for Dairyland 
Power Cooperative. 


for big Utilities ... or a rush retubing job ....no matter what 
the work, CONSECO experience and facilities will handle it 
quickly, dependably, economically. 





<u SEND 
FOR THIS 


CONSECO 
BULLETIN 
ON 
STEAM CONDENSERS 
. .. CUT YOUR POWER COSTS. 


For more data consult Chemical 
Engineering Catalog pages 559-562 


CONSECO 
DESIGNS, BUILDS, ENGINEERS 


All Evaporating, Feedwater Heating, 
Condensing, Air Removal and Con- 
densate Cooling Equipment required in 
any Thermal Power Generating Plant 


Converters * Feedwater Heaters 
Steam Jet Air Ejectors 





Condensers * Evaporators * Deaerators 








SS Oey. 
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Big or small, CONSECO Equipment is 
the choice of Engineers who have well- 
placed confidence in CONSECO’s 30 
years experienced engineering, sound de- 
sign, dependable manufacturing and bet- 
ter performance, 


CONDENSER SERVICE & ENGI- 
NEERING CO., INC., has designed, 
built and installed hundreds of CON- 
DENSERS of all types; single and multi- 
pass; divided and non-divided flow; for 
engines and turbines; both power plant 
and water works types. 


To well known design data and to a com- 
plete understanding of maintenance and 
operation, CONSECO adds features to 


simplify and economize them. 


Our extensive maintenance and repair ex- 
perience on CONDENSERS OF ALL 
TYPES contributes much to the simplifi- 
cation and performance of CONSECO 


units, 


CONSECO is equipped and thoroughly 
qualified by 30 years experience to re- 
pair, re-tube or re-build any type of 
tubular equipment, our own or any other 
manufacture. Extensive facilities and per- 
sonnel handle emergency assignments on 
the job or in our own shops. 


A CONSECO re-designed heat exchanger 
is usually a better product than the origi- 
nal equipment because it benefits, during 
repairs, from our familiarity with all 
types of heat exchangers and of features 
that help achieve longer, trouble-free, 
more efficient operation. 


A THIRD OF A CENTURY OF ENGINEERING EXPERIENCE 


CONDENSER SERVICE & ENGINEERING CO:, INC.-1[\\tis 


HOBOKEN: Oldfield 9-4425 


164 OBSERVER HIGHWAY 
HOBOKEN, N. J. 


NEW YORK CITY: BArclay 7-0600 


23) 





6000/24 hr. capacity W&T chlorinator is used on the central cooling 
can system at dercus Hook, Penna. refinery of Sinclair Refining Company. 


W &T CHLORINATION ... 


the economical way to prevent 
slime in cooling waters 


Water used for cooling operations at the Marcus Hook refinery of 
Sinclair Refining Company is chlorinated to prevent slimes from 
fouling plant units and lowering cooling efficiency. 


Chlorination of the system is accomplished by one W&T chlo- 
rinator operated from a program control panel. The control auto- 
matically starts and stops chlorination in accordance with a preselected 
schedule. Slime growths are eliminated in the cooling units without 
the need for continuous treatment. 


For information about W&T chlorination for slime elimination 
write for Bulletin CD-43. 





WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


PRECISE 
PRESSURE 
MEASUREMENT 


. ++ For Low Pressure Work 7 


Ranges: 0—10 inches water (min.) 

to 0—30 inches mercury (max.). 

Intermediate ranges available. 

Accuracy: 1/300 of full scale cs 
Sensitivity: 1/500 in all ranges Be TYPE 
Dial Size: 23/4,” or 6” diameter ie FA-141 


Write for Publication No. TP-27-A 


WALLACE & TKERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9, N.4J. 
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improve electrical crews’ awareness of 
life-saving possibilities, according to 
T M C Martin, of the University of 
California Berkeley. In his paper, “The 
adjunctive use of mechanical resusci- 
tation in electrical contact accidents,” 
Martin stated that manual artificial- 
respiration techniques are not always 
adequate. 

When equipment is provided it is up 
to the company to stress satevy train- 
ing for all. Equipment should be lo- 
cated where “hot-line” work is under 
way before accidents have a chance to 
occur, Martin concluded. 


Calendar of Events 


Dee 9-10—Institute of Metals, Metals 
Physics Committee, symposium on va- 
cancies and other point defects in metals 
and alloys. Harwell, England. Details from 
the Secretary, Institute of Metals, 17 Bel- 
grave Square, London, S.W. 1. 


Dec 9-13 — National Association of 
Corrosion Engineers, in conjunction with 
University of Illinois biennial Short Course 
on Cathodic Protection. Details from 


NACE, 1061 M&M Bldg, Houston 2, Texas. 


Jan 27-29—American Society of Heat- 
ing and Air-Conditioning Engineers, 
Inc, annual meeting. Pittsburgh, Pa. De- 
tails from ASHAE, 62 Worth St, New 
York, N. Y. 


Jan 27-30—Plant Maintenance & En- 
gineering Show. International Amphi- 
theatre, Chicago, Ill. Details from Clapp 
& Poliak, Inc, 341 Madison Ave, New 
York 17, N. Y. 


Feb 3-4—Instrument Society of Amer- 
ica National Conference on progress 
and trends in chemical and _ petroleum 
instrumentation. Wilmington, Del. De- 
tails from H S Kindler, Instrument Society 
of America, 313 Sixth Ave, Pittsburgh 
me, Fa. 


Feb 9-15—National Electrical Week. 
Purpose: “to enhance public appreciation 
of electricity and the contributions of the 
electrical industry to the nation’s progress 
and economy.” Details from National Elec- 
trical Week Committee, 290 Madison Ave, 
New York 17, N. Y. 


Feb 24-28 — American Institute of 
Mining, Metallurgical and Petroleum 
Engineers Inc, annual meeting. Jung 
Hotel, New Orleans, La. Details: AIME, 
29 W 39th St, New York 18, N. Y. 


Feb 26-28—American Society of Civil 
Engineers, national convention. Chicago, 
Ill. Details from ASCE, 29 W 39th St 
New York 18, N, Y. 
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1948—For air conditioning 
drive B. Altman & Co. installed a 
Murray low pressure turbine 


providing 633 HP at 5010 RPM. 


Be 

1950—Again B. Altman & Co. 
selected Murray to drive 
another air conditioning unit 
with a 905 HP, 3880 RPM low 


pressure turbine. 


ALTMAN'S 


SCAVENGES LOW 
PRESSURE STEAM FOR AIR CONDITIONING DRIVE 


B. Altman & Co. in New York City are util- Consult your local Murray representative who 
izing low pressure steam to power the air con- will be pleased to show you ways of utilizing 
ditioning of their large department store at your low pressure steam. MURRAY IRON 
34th Street and Fifth Avenue. Economical WORKS COMPANY, Burlington, lowa. 
Murray turbines operating on exhaust steam 

at only 2 gauge pressure provide the smooth 

dependable power for the store’s two cen- 

trifugal compressors. Your low pressure steam 

can be utilized just as effectively to drive any 

type of machine. Murray's low pressure tur- 

bines are developing as much as 2200 HP 

in a single turbine and of course Murray’s 

long experience assures you af an added plus 

value of service and long life. 
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stop condensate 


Nicholson steam traps discharge condensate and air from 
steam lines and equipment faster than any other trap of 
comparable size . . . help you make full use of your steam 
dollar. The reason—the effective use of a large orifice. 
A 14” Nicholson trap has a greater discharge capacity 
than most 114" traps... and costs less, too! 


And that’s not all. With just one thermostatically- 
operated moving part, there’s nothing to get out of 
order, nothing to go wrong. Nicholson means continuous 
and low-cost operation of your steam-using equipment 
... no downtime from trap failure. 


¢ powerful valve action ...no mechanical linkages to cause 
trouble. 


e small and lightweight... easy to pipe and support. Write for 


e each unit steam-tested before shipment. esi 


So, to get a trap that discharges faster, saves money, 
specify Nicholson. W. H. NICHOLSON AND COMPANY, 
14 OREGON Sr., WILKES-BARRE, PA. Sales and Engineer- 
ing offices in 98 principal cities. 


of Wilkes-Barre 
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142,560 f+. 


Tubing enough to top USAF 
altitude record by 3.1 miles © 


126,000 Ft. (3 ¥ 
ND TO END, MONEL* NICKEL-COPPER ALLOY TUBES 
IN AN EASTERN POWER COMPANY'S TWO NEW FEEDWATER 
HEATERS WOULD REACH 27 MILES ABOVE SEA LEVEL-OVER 
3 MILES HIGHER THAN THE UNOFFICIAL ALTITUDE 
RECORD FOR POWERED AIRCRAFT...7 MILES ABOVE THE 
NEW RECORD FOR BALLOONS. THE HIGH STRENGTH OF 
CORROSION-RESISTING MONEL ALLOY PERMITS USE 
4 OF RELATIVELY LIGHT I7-GAUGE TUBING IN HANDLING 
F FEEDWATER AT PRESSURES OVER 2000 PSI AND BLEED STEAM 
. TEMPERATURES UP TO 820°F...SPEEDS HEAT TRANSFER. 


ids 
: rc 


Secret of 
seal-less pump: 
the metal that 
acts like air 


4 “Iwo “CANS’, 

§\ AND ROTOR OF THIS LEAK-PROOF SEAL-LESS PUMP 
FROM CIRCULATING FLUIDS."CANS"ARE MADE OF f 
INCONEL* NICKEL-CHROMIUM ALLOY. MAGNETICALLY, 

\.  INCONEL ALLOY BEHAVES LIKE THE AIR GAP 
IN AN ORDINARY ELECTRIC MOTOR, CREATES 
NO MEASURABLE INTERFERENCE WITH 4: 
MAGNETIC FLUX...HAS NO EFFECT 


“Trumpet valve cycles up to | 


STUMPED BY A METAL PROBLEM? 


IRST COUSINS TO INDUSTRIAL 
5-22 COMPRESSED AIR VALVES, 
hey 
YZ ENEMIES OF TRUMPET AND 
Z INDUSTRIAL VALVES ALIKE-A FAMOUS 
CORROSION-AND-WEAR RESISTANT 
MONEL ALLOY IS READILY 


8 times per second th 
TRUMPET VALVES MUST RESPOND TO 
HIGH SPEED FINGERING.TO PREVENT 
MANUFACTURER MAKES VALVE 
PISTONS FOR. HIS TRUMPETS OF 
MACHINED, BRAZABLE AND 
TAKES A HIGHLY 


Elight of the Bumble Bee” 
STICKING, WEAR AND CORROSION~ 
MONEL* NICKEL-COPPER ALLOY. 
POLISHED FINISH. 
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(Peruars GETTING TOGETHER WITH INCO/S 
MECHANICAL ENGINEERING SECTION 
WILL HELP YOU COME UP WITH AN ANSWER. 
FOR A PRELIMINARY BRIEFING, WRITE 

Department PO 
FOR INCO BULLETINS COVERING 
ENGINEERING PROPERTIES OF iINCONEL* 
AND INCONEL‘X’* ALLOYS AND MONEL** 
AND ‘kK’ MONEL*ALLOYS. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street rN New York 5, N. Y. 
INCO, Nickel Alloys 


*Registered trademark 
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K&M HIGH-PRESSURE INSULATIONS WITHSTAND 
VIBRATION AND TEMPERATURE CHANGES! 


Minimize Fuel Costs As Long As The Equipment Lasts! 


You get more heat from every fuel dollar, With K&M 
High-Pressure Insulation, your fuel costs remain low . . . 
your process control more precise. Even severe operating 
conditions can’t interfere with its insulation efficiency. 


K&M High-Pressure Insulations meet every need. For 
temperatures up to 1900°F., use K&M Hy-Temp 
Combination—diatomaceous silica overlaid with K&M 
“Featherweight” 85°% Magnesia. Staggered joints pre- 
vent heat loss through expansion-caused openings. For 
temperatures up to 1350°F., use K&M Kaytherm— 
hydrous calcium silicate bonded with asbestos fibers— 
important for power and petroleum applications. For 
temperatures up to 600°F., use K&M “Featherweight’”’ 


85% Magnesia—a basic carbonate of magnesia mixed 
with asbestos fibers. K&M High-Pressure Insulations 
come in a variety of sizes and thicknesses . . 
and block insulation. 


. In pipe 
Write today to us for more information. 


I<: ivi 


BEST IN ASBESTOS 


KEASBEY & MATTISON 
COMPANY + AMBLER » PENNSYLVANIA 


In Canada: Atlas Asbestos Company, Ltd., Montreal, Toronto, Winnipeg, Edmonton, Vancouver 
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How perfectly simple 4 
this Fast’s Coupling 
- with purely mechanical 
flexibility! 











3 | e Ahubis keyed 
on each shaft. Hubs are splined. at 


maximum distance from shaft ends 


yg Floating sleeves surround hubs. Sleeves 
are splined to engage hub splines 


a, Sleeves compensate for shaft miselignment by 


assuming neutral position between two hubs 


4, Because of distance 

from shaft end, any mis 
alignment between splines 
is mere fraction of same 
misalignment be 


tween shafts 


For 35 years the most positive, de- 
pendable means of coupling ma- 
chines to their power source... 
Fast’s Couplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
5. Sleeves carried on bearing rings metal-to-metal contact, there is no wear—in fact, 
ae Re Reeree center (eet ly many Fast’s Couplings in use for over 30 years 


spline faces (the load-carrying surfaces : 
show no signs of wear when disassembled! No 

no crank action, no vibration 
leather, plastic or rubber oil seals. Lubricant 
6. Lubricant is centritugally forced into spaces between film distributes pressure over a considerable 
e ed lines, formi fil ° a.% e s 
eae ssi: tana ae coca area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 


simple? Yes .. . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3312 
Scott Street, Baltimore 3, Maryland. 


THE on PASTS , P - 


METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
This Koppers Division also supplies industry with American Hammered Industrial Piston and 
Sealing od Industrial Gas Cleaning Apparatus, Aeromaster Fans. 

Engineered Products Sold with Service. 
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High Temperature Hot Water Central Heating Plant - 
installs 16 Wilson-Snyder Pumps 


16 Wilson-Snyder Centrifugal 
Pumps are now being installed in cen- 
tral heating plants for the service and 
academic areas of the new Air Force 
Academy at Colorado Springs, Colo. 

In this relatively new field of applica- 
tion, there are now in service through- 
out the country over 200 Wilson-Snyder 
Centrifugal Pumps specifically de- 
signed for use under high temperatures 
(400°—500° F.) and high suction and 
discharge pressures. The complete line 
of Wilson-Snyder Pumps for this serv- 
ice includes 22 sizes for capacities up to 
2000 gpm. 

Complete information about Wilson- 
Snyder Pumps for central heating—as 
well as the complete line of Wilson- 
Snyder Centrifugal and Reciprocating 
Pumps—will be furnished on request. 


End-suction, top-discharge unit equipped 
with mechanical seal. Pumped liquid is 
circulated through heat exchanger and in- 
troduced atsseal faces for cooling and flush- 
ing. Note that pump and integral suction 
flange is firmly supported at center-line to 
allow free expansion in all directions and 
to transmit pipe strains directly to founda- 
tion. Spacer-type coupling permits easy 
dismantling of pump without disturbing 
case, piping or driver alignment. 


= 


7 


Here are 9 of 16 pumps (without 
drivers) before shipment to the new 
Air Force Academy. These are heavy- 
duty, center-line-supported, single- 
stage pumps, with vertically split 
cases. One basic design in all sizes 
minimizes parts inventory require- 
ments on the job. Single-stage pumps 
can be furnished with end or top suc- 


— 


tion connections. Only one water- 
jacketed stuffing box for conventional 
packing or mechanical seal is em- 
ployed, and it is subjected only to 
suction pressure. In and out connec- 
tions to the lantern ring are provided 
for sealing, flushing, recirculating, or 
bleeding-off pressure. Every pump is 
carefully tested before shipment. 


WILSON-SNYDER WORKS—Braddock, Pa., Oil Well Supply Division, United States Steel Corporation 


WILSON-SNYDER PUMPS © 


iim‘). 


SS a ee 


> 1.8 6:4 
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The world of science behind 
EXIDE-MANCHEX BATTERIES 


Being interviewed is W. C. Dunn, Supervisor of Industrial Laboratories 


““We’ve been waiting 21 years for this battery to wear out”’ 


At the Exide Laboratories—Reporter: Has this battery been on test all 
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that time, Mr. Dunn? 
Dunn: Yes, it’s been subjected to a con- 


tinuous float life test typical of the kind of 


use it would get in most applications. And 
you canseefor yourself just how little sediment 
there is on the bottom of the jar. 

Reporter: What does that indicate? 

Dunn: It means that most of the active 
material is still locked in the spiral lead 
buttons unique with Exide-Manchex Batteries. 
Reporter: Do today’s Exide-Manchex Bat- 
teries have the same long life potential? 
Dunn: Even better. Because the batteries 
made today incorporate significant improve- 


ments in materials and construction that assure 
even greater length of service and better 
performance than these batteries were ever 
capable of before. 

Reporter: What do these advantages mean 
to battery users? 


Dunn: Greater economy and more depend- 
ability—the two qualities that have made 
Exide-Manchex Batteries world famous for 
years. 

Note to battery users: Whenever you order 
batteries for float or cycle service in stationary 
applications, be sure to specify Exide-Manchex. 
Write for bulletin. Exide Industrial 
Division, The Electric Storage Battery Company, 
Phila. 2, Pa 


detailed 


my ® 
THE ELECTRIC STORAGE BATTERY COMPANY Exide 
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TWO QUALITY PRODUCTS TEAMED 
FOR AN EFFICIENT INSTALLATION 





‘= PHOENIX 
> FLANGES 


GUN-PAKT 
EXPANSION JOINTS 











Because there is no need to shut down for There must be no failure at flanged connec- 
repacking, the Yarway Gun-Pakt is one of the ty, a a s why Yarnall-Waring Co. 
most popular expansion joints used in modern US€S Phoenix forged-steel flanges on Gun-Pakt 

ee es ta 5 ae expansion joints. 
wish Bae tree steam distribution lines. The Yarway joint is Like Yarnall-Waring, you, too, will find that 
36-page pocket built for long service, with never any danger —_ yy can’t buy better flanges. May we demonstrate 
reference booklet of metal fatigue or failure. the advantages of Phoenix service? 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 
| PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. +: JOLIET, ILL. - FOUNDED 1882 








Integrated Manufacturing Facilities: FLANGE AND FORGING DIVISION, STEEL 
MILL DIVISION, HORSESHOE PRODUCTS DIVISION, RUBBER PRODUCTS DIVISION 
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Unretouched photo shows what happens when 
a boiler feed line is clogged with calcium 
carbonate deposits. CAUSE: lack of chemical 
stability in feed water. REMEDY: properly 
balanced water treatment. 


LINE OF 
MOST RESISTANCE 


A heavy build-up of scale, like that 
shown in the illustration, will grad- 
ually reduce the effective diameter of 
feed line piping, and will result in 
seriously restricted carrying capacity. 

The line must be shut down for 
maintenance or replacement, causing 
expensive down time in the plant. 
Proper water conditioning will pre- 
vent this unnecessary loss. This is but 


one of the many problems presented 
by the corrosive elements of water. 

In Dearborn’s complete line of 
water conditioning products, there 
are treatments to eliminate scaling, 
sludge, carry-over, return line corro- 
sion and other similar difficulties. 
Dearborn combines the proper treat- 
ment with the right control methods 
under technical supervision. The re- 


sult: less down time and greater op- 
erating efficiency. 

Dearborn Supervisory Service pro- 
vides you with the three elements 
necessary to maintain the best in a 
water conditioning program—posi- 
tive control, top performance effec- 


tiv eness and maximum economy. 


Mail the coupon for complete information. 


Dearborn Chemical Company 


Merchandise Mart Plaza, Dept. PO-WT, Chicago 54, IIl. 


Gentlemen: 


Company... 


...a leader in water conditioning and 


corrosion control for 70 years 
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iddre SS. 


City. 


[ Send my copy of Dearborn Water Conditioning 
Program. 


C1) Havea Dearborn Water Trea 


ment Engineer call. 


Title 


Zone. 





This is the latest in precise, adjustable speed control 
for draft fans and BF pumps! 


REDUCE 


E-M standard construction 
for most indoor applications. 


BOILER OPERATION COSTS 


with one of the four new E-M ADJUSTABLE SPEED MAGNETIC DRIVES 


@ More power in less space 
@ Simpler installation 


E-M Magnetic Drives help you reduce costs of auxiliary 
drive power and maintenance. Here’s how: 


LOWER POWER COSTS by eliminating need for wasteful 
throttling of boiler feedwater pumps and draft fans. 
Magnetic Drives control speed for efficient operation of 
auxiliaries. 

MINIMIZE FAN EROSION by operating fans at speeds to 
fit boiler combustion demands. 


HAVE FAST RESPONSE to improve combustion and cut 
down thermal losses. 


@ Better, quieter cooling 
@ Lower maintenance 


GIVE ACCURATE SPEED CONTROL. “Regutron” Control 
is responsive to speed of driven equipment regardless of 
changes in operating conditions. “Magnetic action” gives 
+¥29% sensitivity. Anti-hunt and damping circuits as- 
sure stable operation. 


OFFER BROAD SPEED RANGE. A large number of speed 
steps gives virtually stepless speed control... lets you 
select and keep exact speed. 

Write E-M for literature, or call your nearby E-M 
Field Engineer. He'll be glad to tell you first-hand all 
about the new developments in E-M Magnetic Drives. 





4400-TPA-2175 


ELECTRIC MACHINERY 
MFG. COMPANY 


Minneapolis 13, Minnesota 





Vertical E-M 
Magnetic Drive 
and Motor. 


Top air discharge type for 
larger high speed ratings. 
Heat can be ducted away. 


Weather-protected outdoor 
design. Screened intakes 
at feet, discharge near top. 


Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 
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Ne hang 


net at 


Large chrome moly pipe being readied for ship- 
ment to new generating station. Making a right 
angle bend followed by a 24 degree, 18 foot bend in this 
heavy 2744 inch chrome moly pipe required all the 
skill and modern facilities of the Blaw-Knox power 
piping shop. Before shipment, piping is heat-treated 
and ultrasonically tested with a radar-type device for 
detection of any defects. 


of computing stresses in power piping systems is now 
available to consulting engineers, companies, and in- 
dividuals responsible for the design of power piping 
systems. By the use of an electronic computer this 
method cuts calculating time from months to a day; 
assures full accuracy to six significant figures; and has 
no limitations on the complexity of the system. Write 
for further information about our new “6 x 6” Flexibility 


A new Blaw-Knox ‘“‘6 x 6” Flexibility Matrix Method Matrix Method. 


qTwo-way control over movement of 
piping is provided by Blaw-Knox func- 
tional spring hangers with the patented 
internal swivel action—shown in this 
modern outdoor generating station. Our 
experienced engineers are available to both 
design and make recommendations for 
your hanger requirements. To get fuil 
information, write for Catalog No. 54. 


Each year serious fire strikes one) 
out of every seven manufacturing firms 
in this country. Be safe. Let a Blaw-Knox 
fire-protection engineer study your needs 

and explain how you can pay for the 
system on our lease or deferred payment 
plan. To get more information send for 
Bulletin No. 2426—‘‘Fire Can Destroy 
Your Business.” 


BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 
829 Beaver Avenue « Pittsburgh 33, Pennsylvania 


BLAW-KNOX 


Complete facilities for prefabrication and erection of piping systems for ail pressures and temperatures 
... complete line of standard and custom-engineered pipe hangers, supports and vibration eliminators 
... complete line of automatic sprinkler systems for standard and special hazards 
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HAGAN RING BALANCE FEATURES—NO. 3 


without water columns—without 
disconnecting meter from line 


The calibration of any Hagan Ring Balance meter can be checked 
in minutes—by simply hanging the appropriate weight on the 

check weight rod. Similarly, range change over a seven to one 

differential range can be done with equal speed and accuracy. 

In terms of instrument technician’s time, you can easily figure 
how much this one feature of the Ring Balance will save you. And, 
you don’t have to take a busy pipefitter away from other work to 
break connections. 

Ask your Hagan engineer to show you how easily range change 
and calibration checks can be made, using only the set of check 
weights supplied with each meter. Ask him, too, to explain some of 
these other outstanding features of the Hagan Ring Balance: 


High sensitivity at low flows due to unique range calibration 
system. Full scale deflection at 4” WC. 
Safe operation with rings rated at 2,500, 6,000, 15,000 psig. No 
gaskets, no stuffing boxes. 
Sealing fluid density and level not critical. No eye-droppers. 
Interchangeable ring assemblies for full scale ranges from 0.5” 
WC to 560” WC. Adjustment on any one ring over a seven to one 
differential range. 
Wide range computation and/or compensation by means of built- 
in, easily checked mechanisms available on most models. 

6. Pneumatic or electric transmission also available. 


Bulletin MSP-141 describes these features and the new design of 


the Hagan Ring Balance meter case. ASK US FOR IT. 
CHEMICALS & 


HAGA CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
3} DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA HAGAN CORPORATION (CANADA) LIMITED 
OFFICES IN: MONTREAL, TORONTO, VANCOUVER, EOMONTON 


= 


TIME SAVER—This shows how easily a Ring 
Balance can be checked. Note there are no 
two-story water columns—one man is doing 
the job—and the meter has not been discon- 
nected from the line. In fact, Ring Balance can 
be checked at full static pressure if desirable. 

The check weight is factory calibrated 
against a micrometer type manometer, and its 
equivalent in inches of water column is 
stamped on the side. The serial number of the 
meter to which it belongs is also stamped on 
the collar. A full set of calibrated weights is 
supplied with each meter. 


Rear view of Ring Balance with cover plates 
removed. Here the test weights are in position 
on the test weight rod. Note accessibility of 
all parts for easy adjustment. 
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Send for this important brochure! 


Learn how a versatile Jupiter’ 
gas turbine engine can help solve your 


SOLAR’S 500 HP JUPITER gas turbine 
offers a radical new power concept 
for forward-looking businesses. One 
of the simplest of all heat engines, 
it provides reliable power for a wide 
range of military and commercial 
applications—including boat propul- 
sion, mechanical drive, power gen- 
eration and others. New users praise 
its high power-to-weight ratio, its 
instant starting even under severe 
temperature extremes, its easy 
portability and low maintenance 
requirements. 
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power problems 


Solar has prepared a colorful 
24-page booklet giving full details 
about the Jupiter. It contains all 
of the information necessary to 
acquaint you with the many advan- 
tages of this exciting new engine— 
and it’s yours for the asking. Learn 
how this power plant of the future 
can go to work for you—today! Solar 
Aircraft Company, San Diego 12, 
California. Designers, developers 
and manufacturers of gas turbines, 
expansion joints and aircraft engine, 
airframe and missile components. 


eer orn 
SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


| | 
| | 
| | 
| FOR NEW JUPITER BROCHURE, MAIL TO: | 
| Dept. D-117, Solar Aircraft Company, | 
| San Diego 12, California. | 
1 ame | 
| TITLE | 
| COMPANY | 
ADD 

“pee | 


cily 
Nesidiietetahiidneiintiaeinaniaand 


ENGINEERS WANTED. Unlimited opportuni- 
ties, challenging projects, good living with 
Solar! Write for new brochure. 
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DTS R S200 PROGRESS IN HEAT TRA 











NEW-DESIGN CONDENSERS 
SAVE SPACE AND {EDT7 


Steam generation of electricity has made tremen- 
dous progress in the last 25 years because of the 
ever-increasing efficiency of the equipment used. 

A power equipment manufacturer with many 
“firsts” to its credit, Yuba is continually design- 
ing, among other equipment, condensers with 
low head room to save much-needed space. This 
advancement is illustrated above in the photo- 
graph of a rectangular shape condenser for the 
Suwanee River Plant of the Florida Power Corp. 


A low pressure heater is installed between the 


YUBA 


YUBA 


CONSOLIDATED INDUSTRIES, INC.” 


Other Divisions Manufacturing Heat Transfer Pq, meat 
California Steel Products Division, Richmond, Gal. 
Adsco Division, Buffalo, N.Y. sat 


An 


on 


HEAT 


NEW YORK SALES OFFICE: 


tube banks to further save plant space, as well as 
initial cost for foundation and piping. An addi- 
tional design feature of Yuba condensers is a 
de-aerating section within the condenser shell 
which eliminates the main plant de-aerating 
heater. Maintenance and downtime costs are 
reduced by welding tubes into tube sheets. 

For advanced condenser design, that will save 
space and money, consult the Yuba Heat Trans- 
fer Division, formerly the Heat Exchanger Divi- 
sion of The Lummus Co. 


TRANSFER DIVISION 
HONESDALE, PENNSYLVANIA 


330 F°FTH AVENUE 
REPRESENTATIVES IN PRINCIPAL CITIES 


«STEAM SURFACE CONDENSERS + 
STEAM JET REFRIGERATION + STEAM 
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With Valves... there’s nothing like the silent treatment! 





CHAPMAN Tilting Disc Check Valves 


Add it all up. With Chapman Tilting 
Disc Check Valves you get no flutter, 
no vibration, no slamming or jarring or 
scraping of disc and seat. You get fast, 
sure and quiet operation at all times. 

This is the silent treatment for valves 
and what it means to you is a matter of 
dollars and cents. You have less head- 
aches, less trouble, less maintenance for 
valves and system even under severe op- 


erating conditions. 


This silent treatment is an exclusive 
Check 


Valves in iron and steel . . . has been for 


with Chapman Tilting Disc 
years. These quick and quiet valves 
handle fluids or gases under a wide range 
of pressures. 

You can order them for replacement 
or new systems. Why not, right now, 
check our Catalog 30-A? If you don’t 
have a copy readily on hand, write for 


it today. 





Here’s the Inside Story 
When the flow is on, “airfoil disc,”’ 
supported on pivot, floats on whatever 
flow there is. When the flow stops, disc 
drops quickly, quietly and firmly on 
special bevel seat. You'll note that 
there is sufficient space around disc to 
cut down flow resistance 


THE CHAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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When piping changes direction, 
protect process equipment with 


ZALLEA SELF EQUALIZING 
UNIVERSAL EXPANSION JOINTS 


Zallea Self Equalizing Universal Expansion Joints absorb 
any movement in any direction . . . axially, laterally, 
angularly, or any combination of these . . . making them 
ideal for protecting process vessels and rotating equipment 
from thermal expansion of connected piping. 


When there is a leg or 90° offset to a long run of pipe, one 
Zallea Universal Expansion Joint will frequently take care 
of the entire system 


Under conditions of low load requirement for anchors or 
equipment . . . or when compressive loading in pipe walls 
must be kept toa minimum... Zallea Universal Expansion 
Joints are the most economical answer to the problem. 
They absorb the internal pressure thrust. The piping system 
need only carry the relatively small deflection loads. 


Many types of Zallea Tied Expansion Joints are designed 
especially to absorb lateral deflection or rotation when 
there is pressure in the line. Universal, Modified Universal, 
Hinged, Gimbal, Pressure Balanced and Universal Pressure 
Balanced Expansion Joints give you a choice of the type 


best suited to your particular application. 


Get the complete story of Zallea Expansion Joints in our new 
72-page manual. Write, on your company letterhead, for 
your copy of Catalog 56. Zallea Brothers, 

Street, Wilmington 99, Delaware. 


o expansion joints 


Zallea Brothers e¢ Wilmington 99, Delaware 


World's largest manufacturer of expansion joints 


24" dia. Zallea Universal Self Equalizing Expansion Joints in service 


lines of the engine test fa ty of a West Coast « rer. 
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Pertormance Curves 
SMS-Francis Turbine 


-NEW & ALTERED RUNNERS 
| 


| | 
| Vischers Ferry & Crescent Plants 





26.5-foot Head 90 RPM 
For: State of New York 
Dept. of Public Works 


EFFICIENCY PERCENT 














Modifed runner for Vischers Ferry unit *4. Note excellent The rebuilt distributor of Crescent unit #1 is checked during final assembly in the 
condition of runner after long initial service SMS sho, < 


Rehabilitation of 34-Year-Old SMS Turbines 
TO INCREASE POWER 10% 


Here’s how hydro plants, operating on relatively low output. SMS turnished a new runner to replace the 
heads, can have rehabilitated turbines to get increased first one removed, so that by rehabilitating one unit at 
power and higher efficiencies. At the Vischers Ferry a time and using the runner as a replacement for the 
and Crescent Plants on the Mohawk River north of next unit, outage time was kept to a minimum and 
Albany, New York, four 86-inch SMS-Francis tur- the last runner has become a spare. 
bines have recently been rebuilt. Their increased capa- , 
jalan Ne alicieatln, Si itil euciiiias dilk ined Modernization and rehabilitation of existing facilities 
4 can often be the answer to your need for more power 
These. SMS runners were in good mechanical condi- at low cost. At SMS, you will find the most modern 
tion after an average of 34 years of service. There laboratory, engineering, and manufacturing facilities 
was no evidence of weakness or failure, no erosion, available. To obtain a general discussion of turbine 
and very little cavitation. Only minor modifications rehabilitation given at a recent technical presentation, 
were needed on the bucket and throat to reshape them write on your letterhead to S. Morgan Smith Com- 
in accordance with modern designs and increase their pany, York, Pennsylvania. 


More Power To... 


S. MORGAN SMITH HYDRODYNAMICS 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONT(C 


VE SETTER 
craic 


rotovaives ¢« Ball Valves « R-S Butterfly Valves e Free-Discharge Valves ¢ Liquid Heater ¢ Pumps « Hydraulic Turbines & Accessories 
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On the subject of Surface Condensers 





ROSS speaks with 40 years’ experience 


What are your requirements in surface condens- 
ers? A single unit or several? Large twin-bank 
or smaller single-bank type? Ross is singularly 
equipped to fill your needs. 

Long a leading producer of all types of heat 
exchange equipment and condensers, Ross has 
wide and diversified experience in serving 
power plants. Starting with the Pearl Harbor 
Navy Yard installation in 1917, it has continu- 
ally stressed progressive engineering that has 
set the pace with many “firsts” in surface con- 
denser design. 

For 40 utilities, institutions, office 
buildings and industries have presented many 
unique problems to Ross ... and found their 
solution. Today, Ross has design precedents for 
virtually every condenser application. 


years, 


Put this exceptional Ross engineering talent 


to work for you on all your condenser and heat 
exchanger requirements for power generation. 
With sales engineering facilities in principal 
cities, and representatives throughout the nation 
and abroad, Ross can provide prompt, on-the- 
spot service anywhere. 

Pertinent facts on Ross leadership in surface 
condenser design are available in Bulletins 
8.1K1 and 8.2K1. Write for your copies. Ross 
Heat Exchanger Division of American-Stand- 
ard, Buffalo 5, N. Y. In Canada: American- 
Standard Products (Canada) Limited, Toronto 
5, Ont. 


ROSS HEAT EXCHANGER 


Division of AmErtcan-Standard 
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Installation Data: 


1922—Installed 2 Nordberg 550 
hp engines in Neodesha 
plant. 

1934—Installed Nordberg 880 hp 
engine. 

1946—Installed Nordberg 16206 
hp engine. 

1952—Installed Nordberg 1750 
hp engine. 

1956—Installed sixth Nordberg 
engine ...a 16-cylinder 
V-type Supairthermal® 
Duafuel engine rated 3150 
bhp, 2250 kw. 





wn yy 
/, 


| Piceunianed \ 
\ by experienced 
\ “gee y 


~ 


... says Mr. Everett Powell, 
Superintendent, 
City of Neodesha, Kansas 


Mr. Powell writes: ‘‘ The City of Neodesha has now in- 

stalled their sixth Nordberg engine since 1922—all are 
giving a good account of themselves. Our newest, a 3150 B.H.P. Nordberg 
V-16 Supairthermal Duafuel unit, has been operating very satisfactory 
and we expect the same excellent service as recorded by our prior in- 
stalled 1750 B.H.P. Duafuel unit. Our recent overhaul on this 1750 
B.H.P. unit showed that rings and bearings still did not need replace- 
ment after 40,000 hours.” 


Here, then, are more reasons why Nordberg engines are recom- 
mended by experienced power plant operators . . . more reasons why 
there are so many repeat orders for Nordberg Diesel, Duafuel®, 
and Spark-Ignition Gas engines. Next time consult Nordberg on your 
power study .. . builders of a full range of engine sizes from 600 to 
over 12,000 hp. NORDBERG MFG. CO., Milwaukee, Wisconsin. 


DIESEL .© DUAFUEL®. AND 
SPARK-IGNITION GAS ENGINES 





Your boiler 
feedwater 
problem is 
different! 


That is why INFILCO offers you a 
complete range of water treating 
plants custom engineered to meet your 
particular requirements. For example— 





f 


“ACCELATOR” Treating Plant 


Whatever your feedwater problem, 
you can depend on the complete 
engineering know-how and many 
years experience that have made 
INFILCO a leader in this field. 
Why not submit your problem 
today. INFILCO engineers will 
suggest a practical solution. 
Write for information. 


918 S. C bell Ave., Tucson, Arizona 
5 we F : L Cc oO t Lad Cc @ Field offices in pices vote Ponts woth deals 5527 


afr 
44 


“CATEXER” ““ANEXER’ Demineralization Plant 


If you use high pressure boilers, you 
might require a CATEXER® ANEXER® 
Demineralization Plant. These plants give you 
improved make-up quality, adequate supply 
regardless of station electrical load, reduced 
overall operating costs, and lowered 
maintenance costs and labor expense. 


For low pressure boilers, the ACCELATOR® 
Treating Plant offers a most economical means 

of treating feedwater. It is also frequently 
recommended for pre-treating make-up water 
for high pressure boilers,‘‘ACCELATOR” Clarifiers 
and Softeners have a proven record of 

flexibility and ease of operation. 


Feedwater for intermediate boiler 
pressures can often be treated by INFILCO 
Hot Process Softeners. These softeners are 
noted for their accurate treatment control and 
superior performance. They are often used in 
combination with Hot Process Zeolite Softeners. 


Hot Process 
Softener 











precipitation, 
sedimentation, 
filtration, flotation, 
aeration, ion 
exchange and 
biological processes. 


Fr The one company 
offering equipment 
| ! for all types of 
| water and waste 
' treatment — 
q 4 coagulation, 
A 
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Tapered for positive 
suspension. 


High radial sealing surface. 


“Tongue and groove” for easy 
installation. 


Clearance for radial motion, 


Reduces Steam Loss 


as much as 90%! 


erry V(b 


The unique design of Koppers Huhn Carbon Ring 
reduces steam loss far below the customary 1% loss of 
labyrinths and carbon garter spring rings. Huhn Car- 
bon Ring keeps steam loss as low as 4 of 1%... often 
as little as 1/10 of 1%. Using your own figures for 
steam costs, you can easily discover how much 
Koppers Huhn Carbon Rings can save you annually. 

The design assures you continuous radial sealing . . . 
because a radial sealing surface is always forced 
against a chamber wall. Automatic suspension .. . 
even during shutdowns. . . prevents shaft contact, 


Koppers Company, Inc. 


Metal Products Division 
Piston Ring and Seal Dept. KOPPERS 
Engineered Products Ww 3 

Sold with Service 


POWER * DECEMBER 1957 


a 


reduces wear, and prolongs life. The Huhn Carbon 
Ring operates with peak efficiency at highest shaft 
surface speeds and highest operating temperatures. 
Koppers Huhn Carbon Ring replaces labyrinths and 
carbon garter spring rings in compressors, and steam 
and water turbines. Steam savings alone often pay 
within a year for the cost of replacement. Discover 
now how Huhn Carbon Rings reduce steam and fluid 
losses and minimize operating, maintenance and repair 
costs. Write: Koppers Company, Inc., Piston Ring 
and Seal Dept., 2112 Hamburg St., Baltimore 3, Md. 


MECHANICAL 


SHAFT SEALS 








custom 
designed 


BENCHES 


at assembly 
line prices 


161 Models in Stock 





Equipto’s complete line of modern flow Benches 
give you an unlimited choice of units. They can 
be used singly or arranged into one continuous 
streamlined assembly. Available with many types 
and styles of drawers, drawer pedestals, cabinet 
pedestals, sliding doors, aerial shelves, and a 
choice of 4 different tops. 

Each drawer is a vault unto itself ...cannot be 
pilfered by removing drawer above. All drawers 
ride quietly on four trouble-free nylon rollers. 
Write for free catalog No. 200 illustrating and 
describing this outstanding line of top quality 
benches. 

GEESE Division of 
Aurora Equipment Co. 
744 Prairie Avenue 
Aurora, Illinois 


Steel Shelving . . . Parts Bins . . . Drawer Units ... Lockers... 


Carts .. . Work Benches 














Fully enclosed 
Self-lubricated 


Let Troy Steam Engines and 
Generators produce dollar- 
saving “BY-PRODUCT POW- 
ER" from steam available for 
processing or heating. You 
can use this low-cost power 
for many operations in your 
plant, even against high back 
pressures! 


Use it for— 
Generating Electrical Power 


Mechanically Driving 
stokers, pumps, fans, 
compressors and other 
equipment. 


it will pay you to investigate 
this source of cheaper power. 
TROY Equipment con te your 
key to COST REDUCTION! 


id for Booklet #306. 
eee Type E. Engine, 12.5 to 100 HP. 





ROY, T RO V insine & Machine Co. 


703 Parsons Street Troy, Pennsylvania 








| 








to keep 
liquids 


ON-THE-LEVEL 














VALVES 


Really automatic liquid level control... proven by 
a 40-year record of dependability in thousands of 
installations, large and small, water and chemical. 


Direct acting or pilot control types . . . single or 
double seated . . . for every possible requirement of 
pressure, temperature, fluid and closure. 


Also available with Klipfel’s exclusive cup disc 
inner valve for tight control of liquids injurious to 
rubber and leather, and for higher pressures. 


Get all the facts today on versatile Klipfel Float Valves. 
Write for catalog $254. 





\e FLOAT VALVES e TANK THERMOSTATS 


e BACK PRESSURE VALVES 
e REDUCING VALVES 





VALVES, INC. 


Division of Hamilton-Thomas Corp. 
Dept. A-12, Hamilton, Ohio 


Export Dept.—1010 Schaff Bidg., Philadelphie, Pa. 
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You, foo, could spend 


a lifetime studying 
HEAT EXCHANGER TUBE 
problems... 


asy Way 


to save yourself 
that kind of work 


Simply pick the brand of Heat Exchanger Tube that starts out in life 
as a CONTINUOUS-CAST billet... Scovill Phosphorized Admiralty. 
Only in Scovill’s unique continuous casting process do many carefully 
controlled melts of alloy BLEND together in tho casting process 
to produce such SOUND and UNIFORM billets for subsequent 
hot extrusion and cold-drawing into Heat Exchanger Tube. Exceptional 
uniformity of chemical composition and uniform distribution of 


the inhibitor (phosphorus) mean longer tube life. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone PLaza 4-1171. 


simply put it up to... BebeeMiias 


HEAT EXCHANGER TUBE For APPLICATIONS FROM MARINE TO PETROCHEMICAL... 
FROM COMPRESSOR INTERCOOLERS TO “CAT-CRACKER” EXCHANGERS ...1IN THESE POPULAR ALLOYS 
Phosphorized Admiralty ¢ Admiralty ¢ Arsenical Admiralty « Naval Brass e Red Brass, 85% « Deoxidized Copper 
Arsenical Copper ¢ Cupro Nickel 10%—20%—30% « Aluminum Brass « Aluminum Bronze, 5% « Muntz Metal e Duplex Tube 
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Keep boilers on the line with 


WILSON 


Maintenance Tools 


Heavy-duty air driven tube cleaners 


Designed to deliver maximum power at the most efficient 
cutter head speeds while negotiating sharp bends, the 
Model ECT Air Cleaners are excellent for cleaning 
curved boiler tubes from 2%” to 4%” O.D. 


Self-feeding tube expanders 











Wilson Model 38 tube expanders are self-feeding and 
parallel expanding. They are of the single flare roll type. 
Available for tubes 1” O.D. to 4%” O.D. with various 
roll lengths for tube seats 4” and up. 


Model E Expanders 


a 


Flaring type 
expander 1” O.D. to 
44" O.D. tubes, 4” 
to 2” tube seats 


Long reach type expander 
1” O.D. to 4%" O.D. tubes, 
2%" to 5” tube seats 


Right angle bevel gear drive 


This Wilson bevel gear drive is expressly 
manufactured to meet continuous and 
heavy duty service conditions. The one 
piece all steel body is extremely rigid and 
not subject to distortion. The mainte- 
nance of perfect gear alignment is as- 
sured with consequent long service life. 
Write today for your copies of Wilson 
Tube Cleaner catalog No. 77 and Wilson 
Tube Expander catalog No. 88. 


Representatives in principal cities 
Thomas C. Wilson, Inc. * 21-11 44th Ave., Long Island City 1, N. Y. 


Cable address: ‘‘Tubeclean”’, New York 


TTR kat a 


250 Pettit Avenue 


“ZIP-ON”’ 


mail 


=| 


———— 


: 


Mi it 


| 


Miracle “Zip-On” Protektinsul Pipe Insulation Jacket installed in boiler 
room of Esso Bayway Community Center, Elizabeth, N. J. 


Easy “Zip-On” installation m No maintenance 
painting m Excellent appearance g Non-inflam- 
mable m Chemical and mildew proof m Perfect 
vapor barrier. 

FREE: Colorful, illustrated PROTEKTINSUL bro- 
chure, no obligation. 


MIRACLE ADHESIVES CORPORATION 


Bellmore, L. I., N. Y. 











Write for 


Power's 


REPRINT FOLDER 
... SUMMARIES and PRICES 


on Power's information-packed 


SPECIAL 
REPORTS 


“the most useful condensed handbooks 


in the power and plant service field.” 
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~ FOR YEARS OF PIPE ECONOMY... 








| 
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THIS 
EXTRUDED 


PROTECTS 


against severest heat, 
pressure and corrosion 


Here is High Integrity pipe for the toughest applications in the 
power, petroleum, chemical and other industries. Extruded from 
any ferrous alloy in lengths up to 50 feet or more, and with virtu- 
ally any wall thickness, this pipe from the Curtiss-Wright Metals 
Processing Division provides increased on-the-job life, long-term 
economy, elimination of down time — not just for months, but 
for years to come. Extruded to specification under tremendous 
one-push pressures from the Division’s giant 12,000-ton hori- 
zontal steel extrusion press, Curtiss-Wright Heavy Wall Pipe is 
of uniform high strength and has high resistance to pressure, heat 
and corrosion. Write today for information on both your standard 
and special requirements. 
88 GRIDER STREET 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT « 


CORPORATION + BUFFALO, N. Y. 
OFFICES IN: NEW YORK * CHICAGO * LOS ANGELES * DAYTON * MONTREAL 
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A MESSAGE TO AMERICAN INDUSTRY 


e ONE OF A SPECIAL SERIES 


Pay Of College Teachers... 
Where The Russians Are The Capitalists 


This editorial deals with a simple question about 
college faculty salaries: Which country pays its 
teachers better, Russia or the United States? It’s 
a good question, with a sadly embarrassing answer. 


That American college and university teachers 
are underpaid is not a novel observation. But what 
has happened to the economic status of their pro- 
fession can be put in more candid terms. As far as 
financial incentives are concerned, we have vir- 
tually socialized the academic profession. Teach- 
ing has become such a poorly paid career, with so 
little prospect of material reward for outstanding 
performance, that it simply does not attract enough 
highly qualified young men and women. 


Ironically, the Soviet Union has deliberately 
and successfully used capitalist incentives to 
improve its educational system. Although the 
Russians show an utter disregard of civil liberties, 
they pay their teachers well and confer on them 
all the prestige and privileges the Soviet society 
can offer. Russian professors, together with party 
officials and scientists, have become the privileged 
upper class of a supposedly classless society. 


Incentives To Be A Teacher 


To be a college teacher requires high intellectual 
competence and long, sometimes costly, formal 
training. Aside from the appeal of academic life, 
what incentive does college teaching offer bright 
young men and women? 


In the U. S., the average faculty salary is little 
more than the average income of industrial 
workers. According to the National Education 
Association, the average faculty salary is about 
$5,240. College instructors receive $4,100, associ- 
ate professors $5,730 and full professors $7,100, 


The average income of U. S. factory workers in 
1956 was $4,580. 


Actually, workers in many industries — steel, 
automobile and petroleum, for example—earn more 
on the average than college teachers. And skilled 
workers often earn more than full professors at 
some of our colleges and universities. 


In Russia, on the other hand, the young So- 
viet graduate can see that it pays — and pays 
very well — to choose teaching as a career. The 
head of a department in a Russian university can 
command a salary of about 6,000 rubles a month.* 
This is about eight times the income of the average 
Russian worker, who earns 750 rubles a month. 


The Russian professor comes off very well in 
terms of what his income will buy. It has been es- 
timated that, based on Soviet consumption pat- 
terns, 6,000 rubles a month is worth about $7,200 
a year — or higher than the average professor’s 
salary in the U. S. Of course, it is difficult to com- 
pare living standards in two countries as different 
as the U. S. and Russia. But particularly in the 
field of science — where the salaries can run to 
15,000 or more rubles a month — it is clear that 
the Soviet professor enjoys a higher real income 
than that offered his American counterpart by a 
much more prosperous economy. 


incentives To Be A GOOD Teacher 


Russia also offers much higher premiums 
than the U. S. to those who attain distinction 
in teaching. Teachers at the university level earn 
significantly more than teachers in high schools, 
and university instructors can look forward to a 
sharply progressive rise in earning power as they 


* Soviet Education for Science and Technology by Alexander 
Korol of the M.I.T. Center for International Studies. 
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How Faculty Salaries Compare 


With Industrial Wages 
(Worker’s Wage In Each Country= 100) 





IN THE U.S. IN RUSSIA 


125 


«~~ WORKER'S WAGE 

















Instructor Associate Full 
Professor Professor 


advance to higher positions. The spread between 
the income of a full professor and the lowest aca- 
demic position is greater than fifteen to one. In 
addition, full professors can earn a healthy bonus 
if they are elected to membership in the Russian 
Academy of Sciences. 


In the U. 


average earn less than twice as much as beginning 


S., by contrast, full professors on the 


instructors. And many college professors earn less 
than public school teachers in large cities. Even 
a full professor’s pay does not compare with earn- 
ings in other professions or in positions in industry 
requiring similar training. The point was well sum- 
marized in a recent speech by Marion B. Folsom, 
Secretary of Health, Education and Welfare: “It is 
nothing short of a national disgrace that we are 
discouraging people who want to teach by offering 
salaries that are far below the levels justified by 
their training and far below the levels which others 
are willing to pay.” 


Our colleges and universities, as well as our 
teachers, find themselves in a serious predicament. 
Faced with a shortage of both funds and teachers, 
they cannot reward distinguished performances. 
Limited resources for salary increases have gone 
predominantly to the lower ranks, so that an ade- 
quate number of teachers could be retained. Mean- 
while, potentially fine teachers are being siphoned 
off into better paid occupations. 


The shabby treatment of our teachers threat- 
ens to undermine, not only our educational 
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standards, but our free enterprise system itself, 
There is the recent example of a liberal arts college 
which discovered that five of its graduating seniors 
were being offered starting salaries higher than 
those paid any of their professors. It would be sur- 
prising if experiences like this did not place a 
strain on the enthusiasm with which these pro- 
fessors deal with some key aspects of American 
capitalism. 


Also important is the role education is playing 
in the cold war with the Soviet Union. The Rus- 
sians have made great strides in raising the quality 
of their education — particularly in science and 
engineering. Both the number and the technical 
calibre of their graduates are impressive, as recent 
Soviet achievements testify. These successes owe 
much to the generous economic treatment the Rus- 
sians have given their teaching profession. 


A Standard For Faculty Pay 


Earlier editorials in this series have outlined 
various ways American business can help relieve 
the financial plight of our colleges and universities. 
They have suggested that private contributions to 
higher education should average at least $400 mil- 
lion a year over the next ten years if faculty salaries 
are to be raised to adequate levels and our colleges 
are to be able to meet increasing operating costs. 


Another standard for raising faculty salaries pro- 
posed by an American businessman is this: “When 
a teacher’s income gets up to a point where you 
will suggest to your boy that he ought to give some 
thought to teaching as a profession, then we may 
be approaching the right figure.” 


Russia clearly has set her teaching salaries 
well above the “right” figure. We are nowhere 
near it. What this adds up to is that the Com- 
munists — not we — have become the shrewd 
capitalists in the vital field of education. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 














A Complete Combustion Efficiency Test 
In 30 Seconds With the NEW, Low-Cost 


DWYER 
COMBUSTION 
TEST KAT (No. 1100) 


@ SIMPLE TO USE 
@ LIFETIME ACCURACY 
@ PORTABLE 
@ COMPLETE 
@ INEXPENSIVE 


Includes: 
(02 Indicator Slide Rule Computer 
Draft Gage * Magneclips 
Stock Thermometer Instructions 
..-Gnd all necessary accessories and fittings 


Here’s everything you need for a thorough, profes- 
sional job of combustion testing. This new DWYER 
Kit simplifies the testing of any installation . . . resi- 
dential, commercial or industrial: gas, oil or coal fired. 
You can perform a complete analysis in less than 30 
seconds... accurate to within +4% COs. 


Smoke Gage 


Handy, handsome metal kit— (also available with 
COz2 Indicator alone) — is custom-fitted for all neces- 
sary parts and accessories. 


*Draft Gage...famous DWYER Inclined Manometer. 
Continuously indicating type, permanently accurate 
—choice of ranges: 0 to 4", 0 to 44”, or 0 to 1” water. 


Write for complete information 
FW. DWYER MFG. 


P.O. BOX 373-J 7 


co. 


MICHIGAN CITY, INDIANA 
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NUMBER OF TURNS OF VALVE HANDLE 


270 


SERIES 
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BAR STOCK VALVES 


This flow curve for air at 30 psi shows the excellent control 
obtainable with minimum pressure drop in Hoke’s 270 Series 
bar stock needle valves. The O-ring stem seal will pass a 
helium leak test...and there’s no packing adjustment, no 
friction even at high pressures. Self aligning stem shuts off 
tight. For hydraulic and pneumatic equipment, gas analysis, 
pilot plants, test instruments of all types. Ye” to Y2” pipe 
sizes in carbon, chrome or stainless steel and brass. 


HOKE INCORPORATED 


Fluid Control Specialists 
S. Dean Street, Englewood, N. J. 








For Your Electrical 
Reference File... 


TODAY’S ELECTRIC MOTORS 


Types of motors available and what makes them tick. 
Also comprehensive, easy-to-read discussion on major 
new developments in enclosures, ratings and insula- 
tion. Thoroughly illustrated; 32 pages. Per copy, 75¢. 


INDUSTRIAL LIGHTING 


Comprehensive survey of present day lighting prac- 
tice including fundamentals, latest developments in 
light sources and fixture design, how to make lighting 
calculations and how to make lighting maintenance 
pay off. 24 pages. Per copy, 75¢. 


TRANSFORMERS 


Report points the way to sizable gains in plant flexi- 
bility, efficiency and reliability by adopting modern 
transformer practices. Boils down for you the prac- 
tical essentials of putting today’s transformers to 


work in your plant. Per copy, 40¢. 


| TODAY'S ELECTRICAL PRACTICE 


A complete rundown on today’s industrial electrical 
practices. Covers early planning for an electrical sys- 
tem, setting up your plant’s power supply, carrying 
electricity to the job and putting electricity to work. 
52 pages, colorfully illustrated. Per copy, $1.00. 


MEASURING ELECTRICITY 


A ready reference and easy-reading refresher of in- 
struments and meters met in everyday jobs. Per 
copy, 75¢. 


EXTRA SPECIAL 


If you will order all 5 of the above reports we will put 
them together in a colorful plastic binder, at a spe- 
cial price. Regular cost of all 5: $3.65. Your special 
price, $3.50. 


C) Transformars 


(] Industrial Lighting 75 () Measuring Electricity 


[] Today’s Electrical Practice $1.00 C) All 5 of above reports 


bound in colorful plastic....$3.50 


| POWER 
| Reader Service Department 
330 W. 42nd St., New York 36, N.Y. 


| Enclosed please find $ for reports checked above and/or 
| $ for bound copy of 5. 


| Name 
Address 
J City... eeenocessessneesnnneeeennneceernnen Zone State............ 


ALLE PAPER ANAL ELE LLANES ILLS 
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[arpenter 


STAINLESS 


~ Stainless and Super Corrosion-Resistant 


HIGH ALLOY 
STEELS 


AUSTENITIC 
FERRITIC 
and 
SPECIAL 
ANALYSES 


TUBING - PIPE - SPECIALTY PRODUCTS 


U'Uror Sin 


AIRFLOW VAL 


vinvenee: 


DIAMOND RECTANGLE DRIP -LiP HEXAGON FLAT OVAL SQUARE 





COLR ROLLED FULL PRNISHED MYBRAULIC BURNISHED BAM HT ARMEALED 80 ORT '20 GAIT 180 GRIT 240 GRIT 220 omit 


EAD soe PCKLED 
SPECIAL ANALYSES 
fe CARPENTER NO. 20 Amo 81 meer 


TITARIUM TUBING ame PIPE SHEET ane STRIP 


TUBING 
SIZE 


~ © a» RANGE 


PIPE on Pace 


SCHEOULE 10 


SANITARY 


FIMNEO 


SCHEDULE §& SCHEDULE 40 


PERFORATED 
sizes- 6" to 4 


SHROUDED RIGIONZED 


BWG GAUGES 35 To 9 


Experienced hands at providing corrosion and 
heat control for nuclear power requirements 


many of the nation’s top nuclear energy projects includ- 
ing A-power plants. Other large quantities have been 
installed in sampling lines, condensers, water treating 
equipment and other facilities in steam-electric power 
plants. Carpenter’s meticulous quality control assures 
you of getting tubing and pipe of the highest possible 
degree of perfection. Technical and metallurgical assis- 
tance with your materials selection and fabrication and 
nation-wide service on your requirements are available 
through qualified Carpenter Distributors and Repre- 
sentatives in over 40 cities. 


Your choice of over 35 analyses for 
e corrosion resistance e¢ heat resistance 
e light-weight strength 


AISI TYPES 


302 310 321 
304 316 347 
304L 316Cb 348 
309 316L 430 
309S 317 442 
309SCb §317L 443 


SUPER CORROSION-RESISTANT 
TYPES 


Carpenter Stainless No. 20Cb 
Carpenter 7Mo 

Carpenter Alloy B 

Carpenter Alloy C 

Titanium 55 and 70 





Put your problems in Carpenter’s capable hands today. 


Ask for Bulletin T.D. 123. 
The Carpenter Steel Company 


sr G} Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—‘‘CARSTEELCO” 


[arpen ler 


Stainless Tubing & Pipe 


Other specialty grades in various stages of development 
are available: Zirconium, Zircalloy II, 19-9 DL, Invar, 
HiMu80, N-155, Haynes No. 25 (L-605), Hastelloy F 
and Hastelloy X, Armco 17-7PH, Titanium alloys, 
A-286 and others. 





a 


Here’s why it will pay you to consult Carpenter about 
corrosion and heat-resistant tubing and pipe for pres- 
sure, mechanical, structural and sanitary requirements: 
The wide variety of types, grades, shapes, finishes and 
sizes illustrated can be supplied in the many standard 
and specialty analyses listed above. You benefit from 
over a quarter century of experience in helping the 
AEC, power companies and equipment builders solve a 
vast assortment of corrosion and heat problems. Mil- 
lions of feet of Carpenter stainless and high alloy 
tubing and pipe have been supplied for various uses in 
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WHERE To BUY 


Featuring additional products specialties and services for power plants 











STEEL PIPE & TUBING 


@ CHROME MOLY © CARBON MOLY e@ STAIN- 
LESS e CARBON STEEL @ VALVES & FITTINGS 
Widest Range of Sizes & Specs in the U. 8. 
WRITE FOR STOCK LIST 
MIDCONTINENT TUBE SERVICE, INC. 
2120 Lee St., Evanston, til. DA 8-4030 








PAINTING CONTRACTORS 
Specialists in 
Power Plants, Refineries, 
Chemical Plants 
HARTMAN-WALSH 


5078 Easton St. Louis 13, Mo. 








This WHERE TO BUY section is a special classi- 
ficatien for manufacturers desiring advertising in 
space units smaller than the miniumu run of book 
display space. Space is available in this section in 
units from one to four inches. Each advertisement 
is indexed. For low rates write: Classified Adver- 
tising Division. 


POWER, 330 West 42nd St., New York 36, N. Y. 














PROFESSIONAL SERVICES 














BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1500 Meadow Lane Pkwy, Kansas City 14, Missouri 








BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DEI mar 3-4375 





NO TIME TO EXPERIMENT. . . 


So why not save time by calling in 
a specialist who knows the ground 
you are exploring. 


POWER, meeting place of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 


Mechanical—Electrical—Civil 
Surveys Reports Design 


101 Park Avenue New York 17, N. Y. 











J. E. SIRRINE COMPANY 


Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 

















GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Construction Supervision 
Mechanical « Electrical « Structural 
Sanitary « Chemical Laboratory 
Business and Economic Research 


New York Reading, Pa. Washington 


LUTZ AND MAY COMPANY 


Consulting Engineers 


Steam Gas & Diesel Power Station 
Pumping Plants—Electric Systems 
Reports—Design—Appraisals 


1009 Baltimore Kansas City 6, Mo 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


208 S. LaSalle St. 
Chicago 4, Ill 


Hershey Building 
Muscatine, Is. 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 


Investigations — Reports — Design 
Procurement -— Field Engineering 
Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Design—Construction Management 
Steam, Hydroelectric & Diesel Plants 
Gas Turbine Installations 
Transm ission—Distribution 


Boston, Mass Charlotte, N. C 


SWANSON, WRIGHT & CO. 
ENGINEERS, LTD. 


Consulting Engineers 


Forest Product Industries 
rmal Power Plants 
Industrial and Process 


2210 West 12th Ave., Vancouver 9, B.C. CEdar 1154 








THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial « Chemical 


1200 N. Broad 8t. Philadelphia 21, Pa 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 


Specialists in 
Financing, Accounting Other Operations 


231 So. La Salle St. Chicago 4 


TIPPETT & GEE 
CONSULTING ENGINEERS 


Mechanical-——-Electrical—Thermodynamic—Structural 
Design—Studies—Supervision 
Power Stations—Transmission—Distribution 
Industrial Plants—Process 
1333 North Second Street Abilene, Texas 








PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical « Mechanical « Structural 
Civil « Nuclear « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


SANDERSON & PORTER 
ENGINEERS 
Design 
Construction 


New York New York 


WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for Corrosion Prevention 


Main Office: 


423 W. 126 St. New York 27, N. Y. 











THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Ave., New York, N. Y 
Chicago . . Houston . . London 
Paris . . The Hague . . Montreal 
Caracas .. Bombay 








SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-A ppraisals 


80 Broad Street, New York 4 
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MECHANICAL —. / EMPLOYMENT OPPORTUNITIES 


"NATIONAL The Advertisements in this section include all empleyment opportanities—exesu- 


D ESIG NE N GIN EER COVER AGE tive, management, technical, selling, office, skilled, manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Established engineering-construction Positions Wanted SeHing Opportunities Wanted Employment Services 


Part Time Work Selling Opportunities Offered Labor Bureaus 
firm with Chicago and New York 


. eilaiados ; DISPLAYED ——RATES—— UNDISPLAYED 
offices. This position in Chicago of- 


~ ine mee 88 - 83 o inch for all adver $1.65 per line, minimum 3 lines. To 4 advance 
. . . ising appearing on other than a contract basis payment count 5 average words as a 
fice. Experience required with de- Contract tates quoted on request anise Gin fbue—comes on 3 Bee 

. . + 8 of An Advertising Inch is measured %” vertically on a Discount of 10% if full payment is made in advance 
tailed design supervision of steam column—3 columns—30 inches to a page for 4 consecutive insertions. 


electric stations and_ industrial Subject to Agency Commission Not subject to Agency Commission. 


‘ Send NEW ADS to Class. Adv. Div. POWER, P.O. Box 12, N. Y. 36, N. Y. for January issue 
plants. Excellent opportunity to be closing December tith 











come part of expanding progressive 


company. Send complete rest. | 


P-6594, POWER 
PB npn Graduate Electrical Engineers 


Chicago 11, Illinois Ebasco Servi ices Incorporated has several attractive openings in 
the utility power field for Graduate Electrical Engineers with or 
without experience. To the successful applicants these positions 
offer excellent cpportunities for professional growth and personal 
MECHANICAL ENGR—POWER achievement. 


Recent grad, veteran, to understudy plant engi e 








neer, chemical co. Indianapolis location. To $7500 
year depending upon experience. Write age, educa Experienced in the engineering and design of power plants, high 
tion, experience voltage substations and transmission lines including relaying, 

P-6509, POWER instrumentation, control wiring diagrams and computer techniques. 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. Also opportunities in communication engineering for utility sys- 
tem applications. 








ENGINEERS ' 


If you have been looking for en be layment, Agency ALSO Recent graduates interested in training for engineering de- 
thee to sities Me the SF MELIABILITY oF iN. sign of power plants, substations and transmission lines. Also sev- 
FORMATION concerning positions, why not eral openings for corrosion engineering trainees in 

voneate with uv at oncol ALL POSITIONS FEE ding field g g a new and 
PAID. expanding field. 

FIDELITY PERSONNEL SERVICE 

1218 Chestnut St. hile. 7, Pa. 
Specialists in Aviation, Electronics and Nucleonics 








We invite you to investigate these opportunities by forwarding a complete resume to 
PERSONNEL DEPARTMENT 





CHICAGO: 520 N ‘Michic 
SAN FRANCI 


REPLIES (Box No..): Ade office nearest you 
c/ot ublic i oe m Div. FE B A Sy Cc oO 
NEW YO RK: P. 
N ve. (11) 


SERVICES INCORPORATED 
ilding, 2 R L . N.Y. 
POSITIONS VACANT Ebasco Building, 2 Rector Street, New York 6, N. Y 


ng Range Program M & O 1 
ti on of Po ywwer Plants s eam P| ints 
for Military Airb 1ses 


Mecho Engineer an mul-ln le APPLICATION ENGINEER 

: Prominent heavy machinery manufacturer, located Midwest, has excellent opportunity for 
man with at least three years experience in internal combustion engine application 
engineering as related to fluid flow design of cooling water, lubricating and fuel oil, 
and air piping in power plants. Must have ability to calculate size of auxiliary pumps, 
coolers and so forth. Some knowledge of machine design and engineering mathematics 
SELLING OPPORTUNITY OFFERED essential. Must be able to handle all application engineering required by engine contracts. 


Steam Boiler or Generator Distributors with Write, stating age, experience and salary expected. Replies strictly confidential. 
ry Sales and Service i 1 pres 


(30,100 tb.) and Good Experienc m P-6585, POWER, 520 N. Michigan Ave., Chicago 11, Ill. 











bearing 4 Register ed Natior 1 Be ) 
ind P.V.I. Number, indivi duall ecte I 
the miniature boiler code. Please rep] W MECHANICAL ENGINEER MECHANICAL ENGINEER 


6528, Power. 


Are you a mechanical engineer with three or four 
B.S. or M.S. Degree cnt Fe —, — experience following eol- 
ege re you a New Englander now located in some 
POSITIONS WANTED Married — Age 30-35 gther section of the country, who yearns to return 
P nad . ome to ac enging job? Perhaps you are in a 
Chiet Salaun Graduate ME. with 3s years Attractive staff position with promising career Government position and would like te get into 
piping, structural, mechanical in opportunity with large nitrate mining company private industry. Perhaps you are in a large eorpo- 
oncrete drafting experier 1c8. Pw 61 82, P wer Chile, South America. Construction and main jan got 1A ee ™ FE 
es ' . ; p for diflerent exglacering supertences. "Wenle yos 
Power mar cage 30, approx. 12 yrs. exp. tenance Saparrenes heavy duty mine plant like to become associated with a fast grewing elec- 
power woi«. Marine gnd stationary, operations railroad equipment desirable. Three year con- trie ST ee in Wectere Masses usetts where 
d m nter ance. Technical ed t Desir : you wou ave design and construction problems in 
aaa’ i ae p Pr mrccnge 4 So. by pactry cde vein rong tract, salary $650-$750, paid transportation. connection with hydro and steam electric power and 
6646, Pow Write fully with small photo giving educational also mechanical problems in connection with an ox- 
6 ower. : tensive industrial ey program? if so, we 
ae ary r ; : background, experience and salary expected would like to hear from you. 
ift supervisor esires re ecation wit power Repl ¥ 
utility cr refinery, either U.S. or abroad. 15 aid eg ag ’ HOLYOKE WATER POWER CO. 
eX} :-e operating H.P. i, oilers & turbines Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
Supervisery operating intel, PW re Power . HOLYOKE, MASSACHUSETTS 
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BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 
$1.65 a line, minimum 3 lines. To figure advance peyment count 5 aver- 


age words as a line. 
PROPOSALS $1.65 a line an insertion. 


BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in advance for four consecutive 
insertions of undisplayed ads (not including proposals). 


Send NEW ADVERTISEMENTS or Inquiries to Classified Advertising Div. of Power, 


DISPLAYED RATE: 


The advertising rate is $17.90 per inch for all advertising appearing on other 


than a contract basis. Contract rates quoted on request. 


Displayed Style. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


P. O. Box 12, N. Y. 36, N. Y. for January issue closing December 11th 











SLIP RING MOTORS 3-Ph., 60 Cy. 
Pei Volt: Make $s 


olts 
500 4006/2300 
450 440 
400(2) 2300 
400 4000/2300 
350 4000/2300 
300 2200 
300 4000/2300 
300 2300 
300 440 
300 440 se 
225 4000/2300 +.E. (hoist) 
200 2300 3.E 
200 2200/440 
150 
125 
100 7 
-_ SrNSoRONeUS MOTORS 3-Ph., 
Volts Make 
‘00. 2200/440 G.B 
875 2200 Whee. 
350 440/220 El. Machy 
300 2300/400 G.E 
300 2200/440 G.E 
150 440/220 G.E 
125 440/220 Whse. HR 400 


SQUIRREL CAGE MOTORS 

H.P. Volts LL Speed 
2200/4000 cl 1800 
2300/440 1.E < 1200 
2200 G.E F 3600 
2300/4000 P Ss 1800 
440/220 GE .T 720 


2200/440 
440 
2200 
440/220 
2200/440 
2200/440 
2200/440 
2200/440 
4000/2300 
2300/440 Whee. 





37 Years Dependable Serrice 


A. Cc. eres 
1—320 kva, 660 rpm, seeevete(ase ¥ 
1—360 kva, 900 rpm, 2200 V., 6. 
1—225 kva, 60 rpm, 220/440 v “o B. 
1—187 kva, 1200 rpm, 2200/440 V.. Whse 
CIRCUIT BREAKERS 
3I—1600 amp ITE, 8 pols, 600 V. 
6—FKB-155-28, 600 amp., 15,000 V. G.E 
i—400 Amp., Condit. 3P, 25 KV outdoor 
400 Amp. R. Smith, 3 P 7.5 KV outdoor 
D. C. MOTORS 
Volts Make Type 
Whse. 
Cr. Wh. c McC 
by + a B/bre. 
cD 


MOTOR “GENERATOR SETS 
Input V., Motor Output V., 
Make AC Type c 
Whse. 440 Syn. 250 
G.E. 440/220 Sa. Ca. 125 
G.E. 440 Sq. Ca. 250/125 
2200/440 Syn 
Sq. Ca. 240/120 
Sq Ca. 250 
TRANSFORMERS 60 Cy. 
kva, Al. Ch., —o. 600 Tate, 3 ph 
kva, 0—300 


» Pyr 


20 V., 3 ph 
"“4600/2300—-230/115 V. 
‘ o. E., 2400—120/240 V., Pyr. 
; Mol., 13,800—2800 V. 
Al. Ch. 2400—220 V. 
; Al. Ch. 440-220 V., fr New 
G.E., 13,200—2300 V 
; G-E., 2400—120/240 V., Pyr 
6— 50 kva, G.E., 13800—120/240 V 
only partial listing 


stepHEN HALL « co. 
HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


i oO. 
EAST HARTFORD, CONN. TEL: JA 8-4442 


PREFERRED 


Steam generator 400 hp. 150 Ib. pressure #6 ell, 
fully automatic. Kewanee boiler, 100 hp 100 Ib. 
pressure +6 oil, fully automatic. Steel smoke stacks. 
8 extra heavy % gauge tanks. 2 17,000 gallon tanks. 
3 20,000 gallon tanks. 


INDUSTRIAL SUPPLY C 








WANTED 


PUMP-—12,000 G.P.M. 30’ head driven by 
550/3/60 S.C. motor 

MOTOR—150-175 HP 1200 RPM 550/3/ 
60 S.C. motor 

COMPLETE STEAM POWER PLANT— 
10,000 KW or more in at least two 
units. 2300 volt or higher 3/60/-400 
pounds or higher including boilers and 
coal burning equipment. Must be mod- 
ern and in good condition and complete. 


SOUL CLINIC INC. 


CALGARY, CANADA 











WANTED — GENERATOR 
5000 KVA TO 8000 KVA 
13,200 volte 60 cycle 3 phase also interested in 
circuit breaker to go with equipment 


PHILADELPHIA TINPLATE CO., INC. 
Philadelphia 25, Pa. GArfield 6-5150 








TRANSFORMERS 


2—2000 Kva GE 13200-2400 Scott Tap 
7—1667 Kva GE 13800-600 
3—1000 Kva GE 13800-460 
15— 50 Kva GE 33000-2400 New 
120— 25 Kva GE 33000-2400 New 


MOTORS e@ GENERATORS 
TRANSFORMERS e@ SALES 
REPAIRS @ RENTALS 


AMERICAN ELECTRIC SERVICE 


& MAINTENANCE CO. 
Paramount & 2nd Sts., Springfield, Mass. 
REpublic 2-2104; 2-2105 


MANUFACTURING 
RIGHTS WANTED 


English Manufacturing company specializing 
in equipment for Power Stations, Oil Refiner- 
ies, Chemical Plants, desire to contact Ameri- 
can manufacturers of tension pipe supports for 
boiler pipes and equipment with view to mak- 
ing in England under license. Large volume of 
sales assured. Please send full details to 
GITTINS AND MELLOR LIMITED, 
OUNSDALE WORKS 
Ounsdale Road, Womburn, 
Near Wolverhampton, Staffs 





WANTED TO BUY 
NATURAL GAS ENGINE-DRIVEN 
AIR COMPRESSOR 
vertical integral unit preferred, 150 to 250 HP 
Send description and price to: 
BRUCE MARBLE and GRANITE WORKS 
P.O. Box 30, Fort Scott, Kansas 














WANTED 


Complete power plants, turbo generators, Boil- 
ers, Condensers, Engine generators, Processing 
Plants and equipment. 


PAUL OBERMAN 
1910 Delmar St. Louls, Mo. 














FOR SALE—BY PRIVATE OWNER 


Erie VL Packaged Water Tube Boilers— 
2037 square feet heating surface, 160 Psi 
2—Riley Hydraulic, Underfeed Stokers. 
2 — — Pumps with Condensate Tank. 
42" 44” 
1—80- ee Fairfield Bucket Coal Conveyor. 
sm Blowdown Tank. 78” x 8’ 
—Hagen Combustion Control System and 
Draft Gauges. 
This plant is intact as originally installed and 
can be seen by appointment 
Drawings and 1957 Boiler Inspection Reports 
available. 
Used only 6 years—an exceptional buy 


CALL OR WRITE 
PRIVATE UTILITIES, INC. 
Cleveland, Ohio @ Call—CHerry 1-1071 





FOR SALE 


(1) American Diesel 30,000# Locomotive Crane 
w/55 ft. boom, w/slightly used Hercules Diesel En- 
gine in excellent condition, also has air for travel- 
ing and outriggers 


MIDWEAY CO. 
1910 Delmar, St. Louis 3, Missouri Ph. Ga 1-1910 














MG SET FOR SALE 
100 KW ALLIS CHALMERS 
250v DC, 900 RPM, compound, dir. conn. to 150 
HP Sq. Cage Motor, 3/60/440 volts complete with 
GE Manual Compensator and DC Panel. 
J. F. JOYCE 


2712 Lefevre St. Phila. 37, Pa. 








GET CASH NOW 


for your new surplus 
motors, controls and | 
transformers! 


NEW MOTORS 
AVAILABLE: 

Over 5,000 new motors, in 
stock, from 4HP to 200 HP, 


Special low prices 
Write, wire or phone collect! 


Vy} 4 ELECTRIC MOTOR CORP. 


P.O. Box 262, Rochester, N.Y 
Long Distance Phone LD. 132 
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BELYEA-RE-NU-BILT GUARANTEED REBUILT POWER EQUIPMENT 


LARGE ELEC. POWER EQUIPMENT AN c 
' TOCK 
SELECTED STOCK ITEMS HERE'S A WIDE SELECTION FROM OUR GIANT S 


RE-NU-BILT—GUARANTEED—RE-NU-BILT 
COMBINATION MILL DRIVES— MOTORS _ SLIP RING SQUIRREL CAGE no ee SEFC, 
D.C. MOTORS WITH M.G. SETS & CONTROLS 3 phase, 60 cysle, 220 or 440 volts MOTORS 


(*2200 volts or higher) 3 

phase, 60 cycle, 220 or 440 volts 

PACKAGE DRIVES IN STOCK HP MAKE aaGe ; M (*2200 volts or higher) 
HP Elliott 300 V, 200/300 RPM DC Motor a nanan Wax M600 

300 V. DC 2300, E. -63452Z 5 <Ch. ol 
cy, , -Ch. aie *G.E K -63458 1200 
‘ 7. 1300 RPM D.C 5 va 1-M-I7A- ° 1200 
motor with 1100 KW G.E. MG Bet, Ais V. DC, G.E. 1- ; : 4 a 
2300/4000 V. 720 RPM 3 ph 60 cy t . 
1 1200 HP G.E. MPC, 600 V, Dp i “Motor, 450 
RPM, and 1000 KW, G.E. M-G Set, 600 volt 
Dt with 1400 KP, .8 PF, Synch. Motor 13200/ 
6600 volt, 3 ph. 60 cy. 


A. C. MOTORS—3 Ph. 60 Cy. 
SLIP RING 


Make Type Volts Speed 

G.E M-579BS 4800/2400 1800 

GE T 6900 118 

¥.M. BB) SFS8068 4800/ 2400 1800 
CW 








740 


Eo000 


AMARAAHBHAAIHS 


-Ch 2 
ec. Mchy. 
E. 


= 
s ” 
mmm3mmmmme 
mr 23% 
Oam>, 
m 


mmm. 


Whse. 
GE. 

Al. Ch. 
Whse. 
Ww hse. 


a 2 20 
Elee. Pdts. 220 
Bogue-G.E. 220/440 

440 


350 CW-FB-600C 1800 GE. ‘ aie 
-T1eR 208/406 BE h. é : . cs MOTORS 
440/2200 2 *G.E. MT 
is i Wit 00 ' D.C. 230 V. 


= Sane 50 oe. : . ‘ Sar Constant Speed 
Cr Wh MT-424¥ 00 5 "3 100 Pp 
1.E SIZE-290 2300 : 50 West. mT ee Aivch. AN HP MAKE 1S a 4 
, G.E 8 


eet 


Whse ( Cw 1039C 
‘1S 


200 





sania 
me 


Westinghouse 


Single Step. Primary Resistance 
Type Baqeete SQUIRREL CAGE 
MOTOR STARTERS Three Phase. 
60 a Class 11-400 


ia 6 ra . : 175 GE. 750 
IM << ros § 3 - 900 E. 100 . : 2500 
Whse. CW-890 , ja 
¢ est. ‘ "Ch. 3 Variable ‘Speed 
SQUIRREL CAGE ‘ A E. se 68 ag 
2°00 1180 
G.E . 559 2300 3600 
oe ~e Ss 5 2300 900 SLIP RING 
1 ‘Ss } 2 
Whse ‘Ss 2300/4150 
500 3 ae = oe eanate. 220 or 440 volts -Ch. APZ-5044 
G.E cT-5. 1800 00 volts or higher) .E. FT-537-4 
Whse : cKe 
; 2300/440 450 AR-505S 
Whase 440 ARO ans m 
G.E 
G E ATI 2240/6600 600 
W 301-SL 13800/6900 514 


MT-557Y 239 7 + 3 E. 5 100 . - 600 
G.E y : > 
2200 500 Cc d hoi + i a 
en ; : 354 rane an ois . FT- 5297 - 2 
2300 1175/878 HP TYP i a KG-445 25/30 G.E. 
Whse. 900 . 
2300 360 
SYNCHRONOUS 
G.E. TS-6487P 
4600/2300/4000 360 


G E. ATI 2300 §=©3600 
} TS 2300 900 


Ss 
m 
mse: 
=x 


BW-6 
MTC-5730 
YNCHRONOUS 


M-G SETS—3 PH. 60 CY. MOTORS 


- an 3 mae 0 eves. or haber) volts 
volts 

Qu. K.W. Make Volts Volts HP MAKE ihe ype Pr RPM 

2 2000/2400 G.E 5 250/300 2300/4600 ™ 

2 2100 1750 i y 5 250/350 3100/4600 7 ace ATI-6-285M 

: 2000 5 660 2300/4600 100 *ideal SMM 
1500 1.E 72 600 6600/13200 275 *G.E. ATi 

1 1000 iE ) 6600 Al-Ch. 

; 1000 LE 72 5 6600/13200 Elec. Machy 

( y 5 G.E. 

1 

1 





MVMVZVENEODWVIVZ— 
gm 
3 


List Our 
Qty HP Volts Price Price® 
Size 2 
10 $ 420.00 $ 147.00 
220 450. 


eM, Peer 


+ 400 
OeF 


G. 
G 
A 
G. 
G. 
6 
a 
A 


ane 
o% 


15 
900 a o> 20 . 
1200 25 504.00 


Size 3 
237 | AMPS MAKE v 600.00 


OLTS 

1209 | 7300/3750 Prod. 6/12-220/440 
360 | 7500/3750 Chandy. 12/24-220/440 
300 | 6000/3000 Chandy. 12/24-220/440 
1800 | 8000/3000 -  8/16-220/440 
729 | 3000/2500 6/12-220/440 

5000/2500 Chandy.  8/16-220/440 
1500/750 .  12/24-220/440 
1000/500 Chandy. 12/24-220/440 


M. G. SETS 
KW MAKE AC : 
500 West. 440 220/110 *Discounts available to dealers and 
400 Al-Ch. 23006 120/240 large users. 


6600/13200 TS-6244 
6600/13200 00 G.E. TS-7559 
25/250 2300/4600 Elee. Machy 

1 5 , ‘ ‘ 440 ! 
: 3 5 2300 
‘ 300 
1 250 2300/ 4600 
; qd hs 2 600 2300 
1 
1 
l 


a= aQ@@--====9989 


2300 











h 550/3300 ompton 
2 95 y 
Whse. | 1200 375 oa 5 Elee. Machy 


2300 








oo Svonsecoeeooe™: 


-S 





TRANSFORMERS ; 
KVA Make Type PH. Voltages First Source for 47 Years for Quality Electrical Equipment 


3000 GLE, OISC 32000/2300 


Qu. 
1 
1 1500 G.B. PYRANOL 3 auto 4000/4200/4400 * 
3 1000 GB. OISC 1 13800x460 
2 750 G.E. FUR 1 4800x35/55 G. 
: 500 KUHL OISC 1 13600x6000 
225 
3 


Marcus Air 3 auto 208/220 
100 G.E. OISC 1 22900x2400/4160Y 


Whse. OISC 4600x460/230/115 1320 Ww. CERMAK RD. CAnal 6-2900 CHICAGO 8, ILL. 


FREQUENCY CHANGER SETS 
Freq. Voltage 


ig GE BES ieee POWER PLANT EQUIPMENT 
2 3.E. 50/3000 440/880 SPECIAL OFFERINGS 


TURBO GENERATORS TURBO-GENERATORS —_———<—- 
KW Make Dese. 1—7500 KW 2400/4160 volt Condensing— ae Cond. ¥0 
10000 Whse. Condensing 650° Ibs. 750° 400#—700° FTT. New 1949 1—250 KW—240 volts—130#—Non-Con 
F.T.T. Surface Condenser 1—3500 KW 2400/4160 volt Condensing— 12% Back pressure 
Sige ir. Conn. | Exciter 400#—700° FTT. New 194 
3375 1.E 656 8., 725° 5 
; wale c.g ot 1—1000 KW—240/480 volt—130/250% Cond. TRANSFORMERS 
2000 Al. Ch. 175 Ibs., 5/30 lbs. G.B.P., Auto. Extraction—I5#—New 194 
non-condensing 3/60/480 volts. 1—1000 KW 480 volts—225# Condensing— 1—500 KVA 4160/480 V. Pyranol 3 ph. 


Auto. Extraction—20# 3—1667 KRH—13800/600 volts New 1948 
BELYEA COMPANY INC. A. LEE ELLIS CO., U.S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 


43 Howell St., Jersey City 6, N. J. THE BUYERS MUST BE SATISFIED—ALWAYS 
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Rebui COMPRESSORS 


ebuilt 
HEMPHILL Guaranteed EQUIPMENT WORLD'S BEST REBUILTS 


a TRANSFORMERS—60 CYCLE SQUIRREL CAGE 100 psi 7x7 Ing.—ESI 
u KVA Make Type Phase Voltages 
3000 agg TCR 3 7200/6600 ite 0/2400 1 25 an cory Ie FC hay 
750 «GLE. K 1 4600-120/240 I F, LE ) 4 é 900/ 
5 G.E HT 3 4150Y-208/416 ) = a 18 pee ee Sansa 
West SL 4800 /2400-240/480 n Cent 
Penua Askarel) 3 60-12470Y/7200-240 g 
GE H Pyranol 2400-4800 er 249 2 2 ‘ont Exp. Proof 220/440 
West 1 2300/4600 230/460 O75 IK y Saeeee be 
GE 1 7800-15600-220/440 3 LE 8 K-4150V “new 
Eisler 4160-240/480 } 1200 N8068 2300 
GE Form 2400/4160 -240/480 bi ; : 7 
Be W2s MOTOR GENERATOR SETS 
GE ES 1 60-2400/4610-240/484 
West Hypersil 1 2400/4160-120/240 K.W. Make Speed DC AC ce 
West H Pyranol 1 6900/11950¥-120/240 3 60 E.M. 1200 125 220 v. Syn. 60 psi—i2-12x7 Chie YE 3-60-4000 
Amer Abestol 3 4160-120/208Y he bs. “oe 1200 rH ang he OY § 200 psi 33—754x27 Ing. é PRE2 4C ‘ 
5 r 1. 600 25 220/440 50 psi 29—29x21 Ing. PRE! 3-60-2300 
SYNCHRONOUS MOTORS 175 West 1200 125 4150 Syn P 600 CFM Rotary or reciprocating 
HP Make Speed Type 00 G.E 1200 250 2300/4160Y 8 
GE G00 TS 3 1000 West 720 600 2300/4160Y 
125 GLE 600" TS 23 
125 F.M 900° D.C. 230 VOLT MOTORS 
fe G +4 ; ape 9 TS 22 , H a * Speed big . 
. 4 Bo Cr. rh. 700 CM-50H, 230 5 ( A 4 
150 st 900 abies 24 z 75 c.W 900 WP T.E.FA a APRESSOR 
on tlec. 3 i ° LF : f 5 C.W 900 WP T.E.F.¢ DELL. AVE. & 47 th 
1000 ~ 360 92 4 <9 Allis Ch 1750 FBL 149BB NORTH BERGEN, NJ 
SLIP RING MOTORS A.C. HOIST MOTORS elephone UNion § 4848 
Qu HP Make Speed Type Speed Volts 
2 40 Wes t 690 cv 22 1 3 G.E MTC 565 
60 iE 1800 T 29 2 3 1.E ITC-5017 600 


( 
1 J 
2 2 oy oe ; BOILERS 
l 75 GE 600 
2 West °° TEP 44 FOR POWER 


100 1800 


150 , 100 AY ated M PHILLsCO.. HI-PRESSURE 


200 8 514 N 440 Complete stock from 10-2,000 h. Pp. 
as : a Ww a th STREET NORTH BERGEN. N.J Nation’s largest inventory, New & Used 


450 T 2200 i ; WABASH POWER EQUiPMENT CO. 
‘a'* ms 9750 Skokie Blvd., Chicago (Skokie) Ill. OR 3-818 


DIESEL ENGINES — POWER MACHINERY an oun 
Diesel Generator Sets + Stationary * Portable * Mobile Motors and Generators 18 NEW TURBINES 


A. 6. SCHOONMAKER COMPANY, INC. 4 horizontal, 14 vertical, Westinghouse 


MAIN OFFICE: : . Driving forced draft blowers—capacities rang- 
oe Se 2, Beem, Calif. BRANCH: 50 yom ehies” ¥. 7, &. ¥. ing from 39000 to 56000 CFM and 16” to 


24’ pressure. Steam pressures 360 to 5752, 
back pressure 107. 
Will sell turbines separately if desired. Price 


FOR SALE — EXCEPTIONAL BARGAINS eo 350 KW GE turbo generator unit, 3 


Diesel Generator Units, 200 KW-1500 KW — Turbo Generators, 500 KW-10,000 KW ai sgt ey co ga 
Motor Generator Sets — Rotary Converters, Pumps, Boilers and Transformers. G. M. DeROSE 


UTILITIES MACHINERY CORPORATION 2457 WOODWARD AVE. 
1965 East Sixth St., Cleveland 14, Ohio © — PHONES: CHerry 1-0210 & CH 1-4070 706 DONOVAN BLDG. 
DETROIT 1, MICH. 


MODERN SLOW SPEED ce neeih 
DIESEL ELECTRIC GENERATING SET Saree en ee oe 
OFFERED AT CONSIDERABLE SAVING ence tn ne 
ERVIN M. WILLIAMS 


ALSO j }\ 4 : Box 410, Spartanburg, S. C. 

AVAILABLE Ped ere eee «COMPLE: 
; | oot ii 1 wi 

WORTHINGTON : ais, ALL FOR SALE 


AUXILIARIES 2—100 H.P. Dillon HRT Boilers, 150 pounds 


pressure. One with Detroit Lo-Stoker with 
3 HP Turbine. 2 Worthington duplex feed 
Other Sets water pumps. 1 Riley Multi-Coil Feed 

from Water Heater. Ruggles-Klingman Damper 


Regulator. 
20 KW to 1—Laidlaw, Dunn, Gordon Cross Compound 
1200 KW Condensing Pump, 300 foot head, 212 MGD 
Capacity, size 14x30x9x30. 
1—Worthington Jet Condenser 10x14x18. 
FAIRBANKS MORSE MODEL 33F16 ae 
—Worthington Simplex Vacuum Pump. 
1125 KW 300 RPM 3/60/480V 


S38 


100 al 12x10 IR-CP—Pen 
(actual) 100 psi Fuller C80 80H 
12x9 Ing. 7 te Less 
i 12x13 Worth H 
(2xlt Penn BAT 
i 14x12 IR-CP—Pen 
15—OY4x12 IR—XRE 3-60-4160 
13/2—8x8 Penn DE2 
15—9/4xl2 Ing. XRB 
i 14x13 Worth HB 
17——10xI2 Chie, OCE 3-60-440 
i 17—102x12 Ing. a 3-60-220 
psi 17—10'/2x14 _ RB 
100 psi 19—11x2 Chie. 


sete 


28 
o 
PEP eEPE ESTES EEE EE TET TS 





















































Bids are to include removal of above equip- 
ment with connecting piping from our South 


NATIONAL METAL & STEEL CORP Wee ——— 
Cr ENGLLES. nancul f BOARD OF PUBLIC WORKS 
NORTH ANDOVER, MASS. 
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SEARCHLIGHT SECTION 


MODERN 400 LB., 750 DEG. TURBINE-GENERATOR 
WITH A 66,000¢/HR B&W BOILER 





THE ABOVE 3750 KVA GENERAL ELECTRIC IS IN VERY GOOD CONDITION TURBINE #43103 GENERATOR $5406647 3/60/2300/ 
4160V DIRECTLY CONNECTED EXCITER. COMPLETE WITH SURFACE CONDENSER, SWITCHBOARD, AND ALL AUXILIARIES. 


ALSO IN STOCK 

1—12,500 KW 350%, 600 DEG., 13,200V 

1—10,000 KW 600%, 750 DEG., 12,000/13,200V 

1— 2,500 KW 250/400¢ 13,800V, Automatic Ext. 50¢ 


CHARLES WEAVER, INC. 


19701 James Couzens Hwy. Tel: BRoadway 3-1901 Detroit 35, Michigan 








DIESEL GENERATOR SETS 


4—Fairbanks Morse 1600 HP, 720 RPM, 1136 
KW F.M. 3/60/2400 generators, 125 V 
exciters. 


TURBO-GENERATORS 


3000 KW Whse. Cond. 3/60/2400 V. 
3600 PM 400 PSIG 750° 
2000 KW Al. Ch. Cond. 3/60/600 V. 


TRANSFORMERS 


3—833 KVA, 1/60/34500-460 Moloney OISC 
with taps 

2—250 KVA, 1/60/2400-240/480 Moloney 
OISC, type YC, with taps 


1—300 KVA, 3/60/4160-240 Wagner, ITE type 
HPE Unit Substation, Outdoor. 

1—200 KVA 3/60/4160-240 Wagner, ITE type 
RPB Unit Substation, Outdoor 

1—225 KVA 3/60/440-208Y/120, Moloney Dry 


type. 
3—100 KVA, 1/60/2400-240/120 Whse, Dry 
Hypersii, with taps. 


CASH 


For Surplus Electrica! Equipment 


BENSON-WILIMZIG, INC. 


1708 North 8th St., St. Louis 6, Mo. 
Phone GArfield 1-4290 








1—Fairbanks Morse 300 HP, 300 RPM, 250 
KVA F.M. 3/60/2400 generator, 7'2 KW 
exciter. 

1—Baldwin DeLavergne 1140 HP 6 cyl. 4 cycle, 
200 RPM, 1000 KVA Elliott 3/60/2400 gen 
erator. 20 KW exciter. 


Complete plant installation with all accessories 
Priced attractively. 


WHISLER EQUIPMENT CO. 
611 Olive St. St. Louis 1, Mo. 














3600 RPM 400 PSIG 750° 
2000 KW Whse. Cond. 3/60/2400/4150 
3600 RPM 240/400 PSIG 750° 
1500 KW EIl. Cond. 3/60/2400/4150 
3600 RPM 400 PSIG 750° 
300 KW G.E. Non-C. 3/60/480 V. 
3600 RPM 150 PSIG 5¢ BP 
3460 Ft. Surface Condenser 


BREW, WOLTMAN & CO., INC. 
50 Church St., New York 7, N. Y. 








121,650 Lbs. 


1 Foster Wheeler 
heater separately fired. 


7 fuel oil burners, soot blowers. 
Pressure 634 psi, temp 850° F. 


247 cu. ft. 


Office Ph. Utica 6-4621 ° 





Express Type, 3-drum, with integral super- 


Includes boiler, superheater, economizer, 


Furnace Vol: boiler 310 cu. ft., superh. 


PELNIK-LOCONTI 
315 Oriskany St., Yorkville, N.Y. 


60,000 Lbs. 


10 Babcock Wilcox 
3 Foster Wheeler 
“D” Type, 2-drum, with integral super- 
heater fired between boiler tube bank. 
Includes boiler, superheater, economizer, 
3 fuel oil burners, soot blowers. 
Pressure 435 psi, temp 750°F. 
Furnace Vol: 330 Cu. Ft. 


HIGH PRESSURE STEAM GENERATORS 


Government Surplus SAVE OVER 75% 
NEW, NEVER USED, NEVER ERECTED, AVAILABLE IMMEDIATELY 


55,000 Lbs. 
1 Wickes Boiler 
“A” Type, 3 drum. 
Includes boiler, 3 oil burners, soot blowers. 
Pressure 250 psi. 
Furnace Vol: 420 Cu. Ft. 


We own and stock these boilers. Inspection Invited at Utica, N.Y. Subject to prior sales. 


INDUSTRIAL SUPPLY CO. 


* Yard Ph. Utica 2-4513 
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HP Make Type Speed 


SEARCHLIGHT SECTION 


MISS POWER EQUIPMENT SAYS, 
“For BIGGER SAVINGS and BETTER 
SERVICE, Get Our BARGAIN PRICES 


on Guaranteed New and Rebuilt Motors”’ 


SQUIRREL CAGE MOTORS 
EW AND GUARANTEED 
REBUILT 


West. B.B. Drip 
1800 


6.E 
West. 


NONOm soO>oO 
2mmom 
- 


PF Pigeyn<Fne 
REAxX 


. ae ° S<¢e . 
Bm Pamrm >Samemsm OMEMmmgrzmm 
2 } ; 

4 P44 4 Reew_, 
= 
oO 
= 


mmo m Seam: 
Par Mm PPPS 
2 0 

oSse 


€2 FOND FROOMLOE >enLSOm 
P 
= es 
rd 


n 
OGX-107 
K 


West. S$.S.B. Open 
CS$-772C 


GE. $.B. Open K 1-508 
Cont. T.E.F.C. B.B. New 
G.E. B.B. Open KT-558 

-6 G.E. $.B. Open 1K 
A.C. §.B. Dri noel 1 88 Op pen 


. $.8.B. 0 
West. $.S.B. Open _ 


CASH 
FOR YOUR 
SURPLUS 


NEW & 
USED 
Electrical 
Equipment 


© 
SEND YOUR 
ST 


CS-774C 








FOR SALE 
2812 KVA DIESEL GENERATOR UNIT 


2812 KVA Crocker Wheeler generator, 3 
phase, 60 cycle, 12,000/6900/4160/2400 
volis direct connected to 3000 HP Busch- 
Sulzer (Nordberg) diesel engine, 10 cyl- 
inders, 240 RPM, complete with auxiliaries 
as in operation. 

Used only 5 years—Excellent condition 


INTERNATIONAL POWER 
MACHINERY COMPANY 
1610 Union Commerce Building 
Cleveland 14, Ohio 








DIESEL SALES & SERVICE 
Complete Switchboard Design & Construction 
GENERATORS—GAS OR DIESEL 
USED & REBUILT EQUIPMENT 
UNIVERSAL POWER ENGINEERING CO. 
217 Colden St Jersey City, N. J. 

. ealieali oo CElaware 2-8300 geen oA 








TRANSFORMERS 


3—500 KVA G.E. 0.1.8.C. Type H VR 2400/4160Y 
primary—240/480 secondary Imp. 4.75% w/4 
taps below normal. Serials 5006664-5-6 

2—333 KVA Pennsylvania Type 0.1.S.C. 13,800 
primary—2300 secondary—Imp—4.7% w/4 taps 
below normal. Serials D5315-1-2 

NAT'L ELECTRIC SERVICE CO. 
323 Lombard St., St. Louis 2, Mo. Ph. CH 14603 








of 
Om 


os 
ms 
y< 
= 
° 
_ 
3 





FREE CATALOG. This Is a partial listing. 
changing our stock, can fill your requirements at any time. Send for 
our free catalog. 


We are continually 


In Stock, fractional horsepower up to 500. 


| 





Large line ef meters, Control an 
transformers. PHONE or WIRE us COLL 


Equipment, AC d OC Separators, MG sets and 


POWER EQUIPMENT CO. 


8 CAIRN STREET * PHONE GEnesee 8-5629 » P.0. BOX'534 » ROCHESTER 2, N.Y 








FOR SALE 


2 B&W $144 COAL PULVERIZERS—Like 
New Ball Mills (vertical type) Driven By 
100 HP, 2300V Motors. 


CHARLES WEAVER, INC. 
19701 James Couzens Hwy. 
Detroit 35, Mich. 
Phone: BRoadway 3-1900 








500 KW PANEL BOARD 


GENERATION CONTROL—UNUSED 
220 VOLT A.C. OPERATION 
Meters — circuit breaker —- transfer switches 
— rheostat — disconnect switch — voltage 
regulator — reverse current relay. Free stand- 


ing dead front modern type. Necessary com- 
ponents for parallel operations. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2, MD. CUrtis 7-5050 











BOILERS 
BOUGHT + SOLD « RENTED 


1—202 H.P. 150 Ib. 
1—165 H.P. 15 Ib. 
1—200 H.P. 250 Ib. 
1—200 H.P 
1—300 H.P. 


Keeler Scotch 
Titusville Scotch 
Walsh-Wicner 
15 lb. Cyclotherm #6 O11 
15 Ib. Superior 46 Oil 
125 Ib. Cyclotherm #6 Oil 
150 Ib. Cyclotherm #6 Oil 
. 125 Ib. Cyclotherm #2 Oil 
. 250 Ib. Cyclotherm +5 Oil 
. 125 Ib. Cl Brooks #2 Oil 
. 125 Ib. Cl Brooks Gas & Oil 
125 Ib. Cyclotherm #2 Oil 
15 Ib. Cyclotherm #5 Oil 
. 200 Ib. Cyclotherm #2 Oil 


BOILER & EQUIPMENT CO. 


743 Bedford Ave., Bklyn. 5, N. Y. 
UL. 5-3588 


FOSTER ( cosnaxreze | 
QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 12# thru 175#, Switch 
Material and Track Accessories. 














SEND FOR CATALOGS 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


CONTACT 
THE McGRAW-HILL 
OFFICE NEAREST YOU 


ATLANTA, 3 


801 Rhodes-Haverty Bldg. 
M. MILLER 


WAlnut 5778 


BOSTON, 16 
350 Park Square 
J. WARTH 


CHICAGO, 11 
520 No. ag Ave. MOhawk 4-5800 
. HIGGENS 


HUbktard 2-7160 


CINCINNATI, 7 
2005 Seymour Ave. 
F. ROBERTS 


ELmhurst 1-4150 


CLEVELAND, 15 
1510 Hanna Bida. 
W. SULLIVAN 


SUperior 1-7000 


DALLAS, 2 
Adolphus Tower Bldg., Ma 
& Akard - 


DETROIT, 26 
856 Penobscot Bldg. 
J. GRANT 


Riverside 7-5064 
MILLER 


WOodward 2-1793 


LOS ANGELES, 17 
1111 Wilshire Blvd. 
KEELER 
NEW YORK, 36 
500 Fifth Ave. 
R. OBENOUR D. COSTER 
PHILADELPHIA, 3 
17th & Sansom St. 
R. EDSALL 
ST. LOUIS, 8 
3615 Olive St. 
F. HOLLAND 
SAN FRANCISCO, 4 
68 Post St. DOuglas 2-4600 
W. WOOLSTON 


MAdison 6-4323 
D. McMILLAN 


OXford 5-5959 
R. LAWLESS 


Rittenhouse 6-0670 
H. BOZART 


JEfferson 5-4867 
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SEARCHLIGHT SECTION 


COSCO E OH SED ESOS EHEEEEHEEOEEOE HEE EEE EEE SESE EE OOOO ESOS OOEE SEES EEE ESES ESE 


look for the WAGNER It’s your guarantee that the 


equi t buy i . 
GREEN TAG CERTIFICATION fect in workmanship. os the 


on it left the eer. 


MODERN POWER PLANT 


1875 KVA WORTHINGTON MOORE 
TURBINE 400 PSI, 700°F Condensing, ILILRSS SI OBLSS 999092: 9. 
driving 2300 Volt CROCKER WHEEL- al 
ER GENERATOR 25000/Hr. 450 PSI, , Ai, “" MOTORS - so cr cle 
738°F, Coal Fired BOILER; includes all es > siete pt SR A § we @ oe = 
auxiliaries, controls, 25 Ton powerhouse | : 170 Cr. Wh. "45 9: 50 450 El. Machy. Syne 2300 
crane and coal handling facilities. cy ol 351- aap. e0esieee a 

(Will sell boiler or generator set > aw a iT r oan aun 


" 6 G.E. TEFC b.b. 2 1150 
separately ) 5 Century Bid 23 1150/1750 


; sen. E 23 1800 sf iE in Cone 
3 PPM VAPOR EVAPORATOR 50 Star b. wl 230 a (0 Cont, b.b Slipring 230 
GRAHAM 8700 to 15,000 lbs./hr. com- ; 5 LE RF-16 230 250/10 ae Sait Ch Slinrine 2900/4000 
plete with all auxiliaries. New 1954. 3 +l el = 93 338 oe tie E lipri 22 

BOILERS MOTOR- -GENERATOR SETS 

Input ut 
400 HP B.&W. (Sterling) 160 PSI Oil/ "00 Allis Ch 00 AC "350 Dt 
Gas fired, ASME, New 1947. (2) — oo mae aan Taae Ai =o 


Comb. Engrs. M-2 Package 175 HP— ; oe a eeaetain Ati ey 


275 PSI oil fired (3) 75 Gen. Elec. 933207440 AC 950 De oa 
0 nee. * ( 220/440 AC 250 DC 206 Relian e b.b 
PARTIAL LISTING ONLY 4 75 i yer yy bre pe 200 Allis Ch 

SEND US YOUR INQUIRIES || {| % AU ce = Bitinac Ge mo 


: 25 yhse 
GENERATOR SETS Be D. Cc. GENERATORS 
500 KVA RATHBUN JONES Gas En- | = XW ME ‘ae 
gine Set 3/60/2300V oo Wie. K- 250 
540 KW WESTINGHOUSE—DC—120 a 18 Gen. Bice 50 
240 Volts Steam Turbine 200 PSI mg = (100 page A 
125 KW G.E. 2300 V 3/60/514 RPM -_ = oe 
WORTHINGTON Gas Engine 5 KW me Star | 


Exciter and Panelboard 


SYNCHRONOUS MOTOR 
700 HP, 4150/2400V, 514 RPM. 


Mq| | MOTORS & 
WU) | ceucrarors 
apn 


60 EAST 42nd ST. | 310 THOMPSON BLDG AC & DC 

WEW YORK 17, HY. | TULSA 3, OKLAHOMA pg ie 

MUrroy Hill 7-5260 Diamond 3-4890 
4 


Eee. ee 
MAgaaarodsaa 























. all sizes and types up to MO nroe 6-7409 
1000 H.P. . . . all covered by the WAGNER 1435 W: RANDOLPH ST 
guarantee. CHICAGO 7, ILLINOIS 




















& 200 HP Leffel S.M. - Be ilers 
” Bol 


s ©.B.7. Ce ne heax 
1750 HE BRAND D NE\ W A tc Mtr. Bargain 
H. & P., 6719 Etzel, St. Louis 14, Mo. 








FOR SALE 
DIESEL POWER PLANTS 


2—Chicago Pneumatic, 6 cyl, dual fuel 
Diesel Engines, stationary type, cir- 
culating water cooled, bore 8”, stroke 
10%", type 68CP, can be operated 
natural gas or fuel, 180 HP @ 600 
RPM, 225 HP @ 720 RPM, 250 HP @ 
750 RPM, 270 HP @ 800 RPM, 290 HP sett 
> 900 ais, Wo den teguly aeterdion Consisting of 8000 KW, 3600 RPM, 11,500 Volt 3 Phase, 60 Cycle, 450 PSI 
Soe eee tue enite, Parsons Steam Turbo Generator complete with al! auxiliaries, modern switch 


1—Buda Diesel, 8 cyl., 1200 RPM, Model gear and transformers. 90,000 Ib. per hour, 450 PSI, Babcock and Wilcox 


8-DC, 1290, bore 5%”, stroke 61”, cir- Boiler complete with all auxiliaries. Plant was used as stand-by and is in 
culating water cooled, w/125 KVA AC Se s ; s; 

Generator, 3 ph., 60 cyc., 1200 RPM, new condition. Can be inspected any time. Immediate delivery. 

240 volts and exciter. Mounted on 
steel base. 


Price and torther ite, on request GENERAL MACHINERY LIMITED 


Philadelphia Transformer Co. GRANVILLE ISLAND « PACIFIC 3487 « VANCOUVER, B. C. 
Box 566 Dalton, Pa. 
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BVERTISERS INDEX 


this index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 














Air Preheater Corp. 
Aireteol Mfg. Co. 
Aleo Products, Inc. 
Allen-Sherman-Hoff Co. 


Allgemeine Elektricitats-Gesellschaft 
Second Cover 


Allis-Chalmers Mfg. Co... 37, 41, 64, 205 
Allpax Company, Inc. 224 
Alpha-Molykote Corp. ; * 
Aluminum Company of America ‘ 201 
American Blower Corp. ; 50-51 
American Engineering Co. ; 249 
American Gilsonite Co. ® 
American Pulverizer Co. 208 
Ames Iron Works, Inc. os * 
Anchor Packing Co. 

Arkansas Fuel Oil Co. 

Armstrong Machine Works 


Atomics International, Div. of North 
American Aviation, Inc. rs 


Automatic Switch Company 


Babbitt Steam Specialty Co. 
Babcock & Wilcox Co. 


Babcock & Wilcox Co. 
(Refractories Div.) 


Babcock & Wilcox Co. 
(Tubular Products Div.) 


Babcock & Wilcox Co. 
(Tubular Products Div., Fittings Dept.) 223 


Badger Mfg. Co. ot es ° 
Bailey Meter Company rey tt | 
Baldwin-Hill Co. wa * 
Baltimore & Ohio Railroad ........ 163 
Bechtel Corp. oes ‘ 
Bell & Gossett Co. ieee 

Belmont Packing & Rubber Co. 

Best Combustion Equip. Co., W. N. 

Betz Laboratories 

Biddle Co., James G. 

Bigelow Co. oe 

Bituminous Coal Institute 

Black, Sivalls & Bryson, Inc. 


Blaw-Knox Co. 
Power Piping & Sprinkler Div. 


Boiler Tube Co. of America ....... 
Bonney Forge & Tool Works ....... 
Bridgeport Brass Co. 

Brooks Rotameter Co. 

Bros Incorporated 

Buell Engineering Co. 

Buffalo Forge Co. 

Buffalo Pumps, Inc. 

Bussmann Mfg. Co. 

Byron Jackson Pumps, Inc. 


Phiiip 


Carpenter Steel Co., 
Alloy Tube Div. 


Cash Co., A. W. 
Catawissa Valve & Fittings Co. .. 
Caterpillar Tractor Co. 


Carey Mfg. Co., 


Celanese Corp. of America 
(Chemical Div.) 


Chapman Valve Mfg. Co. .. 
Chesapeake & Ohio Railway 
Chesterton Mechanical Packings 
Chicago Pneumatic Tool Co. 
Chicago-Wilcox Mfg. Co. 
Childers Mfg. Co. 

Cities Service Oil Co. 

Clarage Fan Co. 

Clark Bros. Co. - 
Cleaver-Brooks Co. (Boiler Div.) 
Cochrane Corporation 
Combustion Engineering, Inc. 
Condenser Service & Engrg. 
Cooper-Bessemer Corp. 


Copes-Vulcan Div., 
Blaw-Knox Company 


Coppus Engineering Corp. 
Corning Glass Works 
Crane Company 

Crane Packing Company 
Crawford Fitting Co. 


Curtiss-Wright Corp. 
Metal Processing Div. 


Cyclotherm Div., 
National-U.S. Radiator Corp. 


Darling Valve & Mfg. Co. ee 248 
Davis Engineering Corp. -. 202 
Deady Chemical Co. .. ee 232 
Dearborn Chemical Co. P ae 261 
DeLaval Steam Turbine Co. 2 
Deming Company % a 8 a 
Detroit Controls Corp. ° 
Detroit Stoker Co. 5 . .28-29 
Diamond Power Specialty Corp.. 8-9, 67, 211 
Dodge Mfg. Corp. ai s 
Dow Chemical Co. wr aie ¥% ° 
Dow Corning Corp. oe * 
Dowell, Ine. _ eee * 
Dravo Corporation 

Dwyer Mfg. Co., F. 


Eagle-Picher Co. 
Edward Valves, Inc. 
Electric Machinery Mfg. Co. 


Electric Storage Battery Co., 
Exide Industrial Div. 


Elgin Softener Corp. 
Elliott Company ; 


Elliott Company—Roto Plant 


Engineer Company ‘y 
Equipto Div. of Aurora Equip. Co. 
Erico Products, Inc. 

Erie City Iron Works 
Extremultus, Ine. 


Fairbanks Co. 


Fibreboard Paper Prods. Corp., 
Pabco Ind. Insulations Div. 


Fisher Governor Co. 
Flexitallic Gasket Co. 


Fluor Products Co., 
Hartmann Division 


Foster Wheeler Corp. 
Foxboro Company 
Frick Company 

Fuller Company 


Garlock Packing Company 


General Electric Co. 
(Apparatus Dept.) 


General Motors Corp., 
Electro-Motive Div. 


General Filter Co. sic Seda 
Goodrich Industrial Products Co., B. F. 
Goulds Pumps, Inc. 

Green Fire Brick Co., A. P. 
Grinnell Company 

Gulf Oil Corp. 


Third Cover 
. 33-34-35-36 


Hagan Chemicals & Controls, Inc. oon 
Hall Laboratories .. ange 
Harbison-Walker Refractories Co. 57-58 
Hartman-Walsh Pa pate 282 
Hays Corporation pit 207 
Henszey Company ‘euch ne 216 
Hewitt-Robins “x ° 
Heyl & Patterson, Inc. -_ 206 
Hoffman Specialty Mfg. Corp. 

Hoke Incorporated 280 


I-T-E Circuit Breaker Co. 
Illinois Water Treatment Co. 
Industrial Instruments, Inc. 
Infilco Inc. 

Ingersoll-Rand Co. 
International Nickel Co., Inc. 
Iron Fireman Mfg. Co. 


Jeffrey Mfg. Co. 

Jenkins Bros. 

Jerguson Gage & Valve Co. 
Johns-Manville 

Johnson Service Co. 

Jones & Laughlin Steel Corp. 
Joy Mfg. Company 


Kaiser Aluminum & Chemical Sales, Inc. 72-73 
Keasbey & Mattison Co. .. 256 
Kennedy-Van Saun Mfg. & Engrg. Corp. * 
Kewanee Boiler Div. ws AS 20-21 
Kieley & Mueller, Inc. vive OO 
Kirk & Blum Mfg. Co. * 
Klinger, Inc., Richard .. e's sihare * 
Klipfel Valves, Inc. 274 


Koppers Co., Ine. 
(Aeromaster Fans) 
Koppers Co., Inc. 
(Coupling Dept.) 
Koppers Co., Inc. 
(Industrial Gas Cleaning Dept.) 
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Koppers Co., Inc. 
(Piston Ring & Seal Dept.) 


Kuljian Corporation 


L A Waiter Softener Company 
Laclede Stoker Co. 

Ladish Co. ; 
Leeds & Northrup Ginisane 
Leslie Company 

Limitorque Corp. 

Link-Belt Company an 
Lockett & Company, Ltd., A. M. 
Lonergan Co., J. E. 


Lunkenheimer Company 


Manning, Maxwell & Moore, Inc. 
Marsh Instrument Co. 
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B.F.Goodrich V belt briefs— 





TIPS ON THE CARE, MAINTENANCE AND SELECTION OF V BELTS FOR INDUSTRY 





There’s danger in replacing 
just one V belt at a time 


When one or two belts in a set become 
worn or damaged, there’s a big tempta- 
tion to replace just the useless belts. 
Trouble is that the remaining belts have 
been stretched through use beyond their 
original length. The new, shorter belts 
have to carry most of the load. A severe 
shock or load strain will easily break these 
new belts. That's why it’s always better 
to install a matched set of V belts rather 
than replace one belt at a time. Used belts 
can be put on a drive requiring a smaller 
number of belts. 


This simple test can 
increase belt life 50% or more 
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Maintaining correct tension 1s one ot the 
most important rules of V belt care. It will 
give belts at least 50% longer life—often 
doubles life. 

Belts that are too loose will slip, caus- 
ing both belt and sheave to wear out. If 
they sag too much, the snapping action 
caused when motor starts or when peak 
loads occur can actually break belts in two. 
To test tension, press down firmly on each 
belt. Belts that are properly tensioned 
will depress an amount equal to their 
own thickness for each 4 feet of center-to- 
center distance. For example, if the center- 
to-center distance is 8 feet, a D-section 
belt which is % inch thick should depress 
twice its thickness—1'% inches. 


my 
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What gives V belts their gripping power? 


When a V belt fits properly into the sheave 
groove, it hugs the pulley side wall, pro- 
duces its own grip. This high pressure 
contact is what gives the V belt its pulling 
power. 

Here’s why V belts made with straight 
sides give extra gripping power, transmit 
power better and more efficiently than 
other types of belts: 

A V belt bends as it wraps around the 
sheave. The belt sides try to bulge, but 
the pulley side wall won't let them. As a 
result, the belt wedges itself tightly into 
the pulley groove. 

To get an idea of how this wedging 
action happens, try bending a V belt 
outside of the pulley (as shown in the pic- 
tures at right). The bulge you see repre- 
sents the force of this gripping action 
because the rubber is actually compressed 
by the pulley walls. This force creates all 
the pulling power needed for efficient 
service, yet without any sacrifice of belt life. 


Place ruler down side of belt as shown. Ruler 
lies flat. 


Bend the V belt, as it would be around a 
sheave. Now place ruler down side of belt. 
It no longer lies flat. 





What caused this V belt failure? 


Appearance: Slip burn on belt. 

Cause: Belt too loose; friction of belt 
against pulley groove burned rubber. 
Prevention: Check tension as described 
in the first column. Inspect drive for over- 
load and redesign if necessary. 


The strain of starting a heavy ball mill and keeping it turning was wearing out ordinary 
V belts before their time. Then Grommet V belts were tried. Because the B. F.Goodrich V 
belt is strong enough to pull heavy loads and take sudden jerks, the set shown lasted 6 years 


—longer than any other V belts used. 
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Grommet eliminates cause 
of 4 out of 5 V belt failures 


Unlike other 

V belts, all the 

load carrying 

cords in B.F. 

Goodrich 

Grommet V 

belts are con- 

centrated in twin grommets. These 
grommets are cord loops made like giant 
twisted cables except that they're endless. 
There are no splices or overlaps in this 
cord—no weak spots to cause premature 
failure. Since the section where the cords 
overlap in ordinary V belts is where 80% 
of the failures occur, this cause for failure 
is eliminated in B. F. Goodrich Grommet 
belts. As a result, Grommet belts last 20 
to 50% longer, depending on the service 
(the more severe the service, the greater 
the increase over ordinary belts). 


Ask a factory-trained specialist 


For help in selecting V belts for any kind 
of service, call the man who is a specialist 
in V belts—your B.F.Goodrich distribu- 
tor. He can help you cut costs by getting 
longer life from your V belt drives. 
B.F.Goodrich Industrial Products Company, 
Dept. M-234, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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Grinnell Model R Constant-Support Hangers on cold reheat riser 
piping. Constancy of support which hangers provide is mathemati- 
cally perfect for all positions of travel. Note low headroom re- 
quirement. Hangers available in sizes for loads ranging from 


30 Ibs. to 32,260 Ibs., with travels up to 12 inches. 


Grinnell B-268 Pre-Engineered Spring Hangers on boiler feed 
piping. Patented precompression feature assures operation of 
spring within its proper working range. Maximum variation in 
supporting force per '2 


“ 


of deflection is 10'2% of rated capacity 
— in all sizes. Available in 21 sizes for loads ranging from 50 


Ibs. to 28,200 Ibs. 


Grinnell Company, Inc., Providence, Rhode Island 


Power & Light 


. Pritchard Generating Station, Indianapolis Power & Light Company 


Pipe Hangers 
by Grinnell 


Six generator units have been built at H. T. Pritchard 
Station of Indianapolis Power and Light Company since 
1947, adding up to a total station capacity of 376,000 kw. 
In each unit built at this station, just as in every new 
station constructed by this company, Grinnell Pipe 
Hangers and Supports have been used exclusively. 


There's good reason why major power companies like 
Indianapolis Power & Light look to ‘America’s #1 Sup- 
plier of Pipe Hangers and Supports.” A volume producer 
of pipe hangers, Grinnell backs up this advantage with an 
efficient coast-to-coast distribution system of warehouses 
and jobbers. You can depend on Grinnell for quick deliv- 
eries. In fact, even complex hanger requirements often 
can be met with hanger assemblies right off the shelf. This 
not only saves you time — but it can save you money, by 
cutting down on the number of special items which must 
be manufactured. 

Benefit from expert knowledge gained during more 
than a century of piping experience. On your next piping 
job, specify Grinnell. 


*Work done in collaboration with Gibbs & Hill, Inc., N.Y.C. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* welding fittings ° 


Grinnell-Saunders diaphragm vaives * pipe ° 


industrial supplies ° 


prefabricated piping ° 
Grinnell automatic sprinkler fire protection systems ° 


engineered pipe hangers and supports * Thermolier unit heaters ° valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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A—No. 
B—No. 
C —No. 
Di='No. 237P.......5. 


.350 WSP 550F, 1000 WOG 
300 WSP 550F, 600 WOG 
200 WSP 550F, 400 WOG 
.. 150 WSP 500F, 300 WOG 
E — ‘500 Brinell” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 

* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 


* Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


FOR COMPLETE INFORMATION, 
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For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 lb. 200 Ib. 300 Ib. 350 Ib. 


* Oversize Stems, made df high tensile strength silicon- 
bronze, assure long life. 


* Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


* Bodies, made of Composition M bronze «ASTM 
B61), have ample wall thickness to provide high 
safety factor. 

© Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.”’ Makes turning easy even 
when wearing greasy gloves. 

® Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 
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60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: qyp ALLOY STEEL PRODUCTS CO. Cont Caparcls CONOFLOW CORPORATION GROVE VALVE & REGULATOR CO. 


SW) SOUTHWEST FABRICATING & WELDING CO., INC. 


M & H VALVE & FITTINGS CO. 


WALWORTH COMPANY OF CANADA, LTD 








